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Here is one of the Army’s new 
medium tanks. Whether you help to fight in it, 
make it or pay for it... it’s your baby. All the 
tanks, guns, planes and ships that are built or 
are being built to protect your freedom are 
your babies. And you've got to support them 
with your personal courage, energy and earning 
power as a free citizen. The penalty for non- 


support may be slavery or death. 


CONCRETE PILE CO. 
140 CEDAR STREET, NEW YORK, N. Y. 
Branch Offices on Drenejpat 6 thes 
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If what you are now doing with you 
courage, energy and earning power is not direct! 
or indirectly helping the war effort... you are 
guilty of non-support. 

Join the armed forces; engage in a 
war industry; enlist in civilian defense activity; 
invest in war bonds and stamps. Devote your 
freedom and your life to the cause of Democracy 


.. or you may lose all three. 


SCOPE OF RAYMOND'S ACTIVITIES 

includes every recognized type of pile founda. 

tion — concrete, composite, precast, steel, pipe 

and wood, Also caissons, construction involv- 

ing shore protection, ship building facili. 

ties, harbor and river improvements and 
borings for soil investigation. 














SPEEDING UP WAR 
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“Survival of the Fittest”. . 





The bomb landed right at the corner of this London 
apartment house. Though two of the main steel 
columns were sheared off, the structure did not col- 
lapse. Here is proof of the strength and resilience of 
steel-frame construction and how it resists the 
wholly unpredictable stresses resulting from bomb 


blasts 


| Widdle right 


Deep roots of steel defy flash floods and scour. 
On this Missouri Pacific Railroad bridge, sturdy 
bridge piers of U-S-S Steel Sheet Piling, built 
in twin cylinders of 16 piles each and driven 
through 25 ft. of sand and gravel, provide economi- 
cal, substantial foundation where washouts fre- 
quently everwhelmed former wooden trestle 


|Lewer right 


U-S°S |-Beam-lok on this 24 ft. roadway of the 
Potomac River bridge reduces floor deadload 4,545.,- 
000 Ibs. Weighing only 55.5 Ib. per sq. ft. it saves 
720 ibs. per lineal foot as compared to ordinary 
reinforced concrete slabs of equivalent strength. 


308 USS Steel Bearing Piles, 85 ft. long, sup- 
port brick chimney 370 ft. high, designed to with- 
stand a wind velocity of 100 mph. Set radially as 
shown and driven in unspliced lengths to 84 ft. 
penetration, these piles were selected not only for 
their excellent bearing qualities but because their 
straight untapered sides provide great resistance 
to withdrawal 








WA ~ e « « the world’s toughest testing 
laboratory has emphasized three important 
advantages of steel—its versatility, its high 
resistance to destructive forces far beyond 
ordinary calculation, and its ability to speed 
up construction needed in a hurry. 


T is hard to realize that structural 

steel as we know it today had its 
advent less than 60 years ago. 

The first structural sections were 
rolled in our mills in 1884. Wide- 
flange Carnegie Beam sections ( now 
widely known as CB’s) followed 
some years later. 

The first steel sheet piling rolled 
in America was produced by this 
Company. U-S-S I-Beam-Lok pio- 
neered the field in lighter, stronger 
and longer-lasting bridge flooring and 
decking. 

It is because no other structural 
material even approaches steel in its 
high modulus of elasticity—because 
steel construction offers Superior 
strength, stiffness, durability and per- 
manence, with economy as well — 
that steel has become the very basis 
of modern engineering construction. 

For these reasons we remind you 
to include, in your plans for the fu- 
ture, the engineering steels and steel 
products that today are confined to 
essential war construction. 

Then, U-S-S Steel Sheet Piling, 
Steel Bearing Piles, 1-Beam-Lok 
Steel Flooring, Steel Culverts, Rein- 
forcing Bars and other U-S°S steel 
engineering specialties will be fully 
available—improved by their war- 
time service—ready to serve you bet- 
ter than ever before. 


CARNEGIE-ILLINOIS 
STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco 
Pacific Coast Distributors 


United States Steel Export Company, New York 
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Engineering Pedagogy 


An Analysis of the College Professor from the Point of View of the Practicing Engineer 


By Joun M. Hayes, Assoc. M. Am. Soc. C.E. 
AssociaTe StructuraAL ENGINEER, TENNESSEE VALLEY AUTHORITY, KNoxvILLe, TENN. 


OST engineers take inventory of their profes- 

M sional statusfrom time totime. In this periodic 

survey, the engineer tries to evaluate his present 

position and determine why he has or has not progressed 

1s fast as he would have liked. He tries to analyze every- 
thing that has affected his professional success. 

Looking Backward to Academic Halls.~He probably 
begins with his college days, which causes him to consider 
what contribution his engineering teachers made in the 
development of his engineering career. Was this con- 
tribution all that it should have been? 

[his naturally brings up the question: What are the 
qualifications for a teacher of engineering? These 
qualifications have probably been set forth by various 
members of the teaching profession. But it is usually 
the engineer who has had no teaching experience, who 
wonders how much the ability of his engineering teach- 
ers has had to do with his professional success. The 
following is an attempt to discuss the qualifications of a 
teacher of engineering from the viewpoint of the practic- 
ing engineer. 

The Twofold Purpose of Education.~The fundamental 
purpose of any teacher is to teach. He has a definite 
place in the education of the individual. Now what is 
this place which the teacher holds? To define it, it is 
necessary first to define education itself. What is 
meant by education? What is the purpose of educa- 
tion? The fundamental purpose of education is the 
development of a human life—the development of a 
philosophy of life that will enable a human being to 
live at peace with his fellow men, and with his own inner 
self. The secondary purpose of education is to impart 
to the individual certain skills, either physical or mental, 
that will enable him to earn a living and to take his 
place in the service of his fellow men. The purely tech- 
nical side of engineering education comes under this sec- 
ond heading. 

\s for the purpose of this technical education of the 
engineer, it is to impart to him a knowledge of the laws 


governing the acts of nature and of how best they can 
be directed to serve mankind. The accumulation of this 
knowledge is only a means to an end—this fact must 
never be forgotten. 

With these fundamental definitions in mind, the quali- 
fications for a teacher of engineering can be determined. 
The following qualifications are not necessarily discussed 
in order of their importance. All are required for a well- 
balanced teacher. 

Theoretical Background.~The first qualification for 
any teacher is a good working knowledge of the subject 
to be taught. This is very important for the teacher of 
engineering. Here technical accuracy is of the utmost 
importance. Therefore he must be well grounded in the 
fundamental sciences of engineering. 

This does not mean, however, that he should be a theo- 
retical bookworm. The competent teacher of engineer- 
ing never becomes so engrossed in the intricacies of aca- 
demic precision that he loses sight of his fundamental 
goals—the development of a human life and the im- 
parting of knowledge on the physical laws which govern 
the forces of nature. 

A capable research professor does not necessarily 
make a good teacher—research demands different talents 
from those needed for teaching. It is not always the best 
student who makes the best teacher. Many engineers 
can recall from among their teachers brilliant men who 
were a failure in the classroom and in giving counsel to 
students. 

Practical Experience, a Matter of Great Importance.~ 
To the teacher of engineering, practical experience in the 
subject to be taught is of the utmost importance. He 
should have had enough such experience to make him 
intimately acquainted with the practical aspects of engi- 
neering—-this cannot be learned from books. For a 
teacher of engineering to pass on knowledge to be used 
by an engineer ‘‘on the job,"’ he must know exactly the 
mental attitude of the man in actual practice. Only 
several years of experience can give a true picture of 
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engineering science at work. This experience cannot be 
gained by a few months of summer work. 

The lack of a sufficient amount of practical experi- 
ence is a weakness of many teachers of engineering. 
Every teacher should be able to help the student under- 
stand what to expect after graduation. The large 
number of disillusioned engineering graduates on their 
first job is testimony to the fact that their theoretical 
training did not acquaint them with what to expect in 
practice. Perhaps if all teachers of engineering had to 
have a certain minimum amount of practical experi- 
ence, this condition could be remedied. 

Preparation for the Teaching Profession.~The ac- 
cepted way, at least in a large number of instances, to be- 
come a teacher of engineering seems to be to become a 
graduate assistant upon receiving the bachelor’s degree, 
and to continue teaching after obtaining the master’s 
and possibly the doctor's degree. There may or may 
not be actual engineering experience during vacations. 

This is a poor substitute for a prolonged period of 
practical experience, especially in obtaining an under- 
standing of the viewpoint of the engineer on construc- 
tion work. This observation is not meant to belittle 
graduate work. It is of importance too, but it is not 
enough in itself. 

Too Much Emphasis on the Academic.~In too many 
cases, more importance seems to be placed upon the 
completion of certain formal academic courses, such as 
those for a doctorate, than upon the development of a 
practical knowledge of engineering. Both are impor- 
tant. The successful engineer in actual practice has in- 
creased his theoretical knowledge either formally or by 
self study, depending upon individual circumstances. 
It is to be regretted that more successful practicing engi- 
neers, who profess an interest in teaching, cannot be 
drawn into the teaching profession. The financial view- 
point is one disadvantage. 

Every engineer can readily recall from his own col- 
lege experience the difference that a few years of practical 
engineering work can make in a teacher of engineering. 
Many engineers seem to think that no one should be al- 
lowed to teach engineering until he has had a minimum 
of about seven or eight years of actual progressive engi- 
neering experience. An engineer who is a failure ‘‘on 
the job” cannot be a success in the classroom. 

Genuine Interest in People and Teaching.~Every man 
must be interested in his work if he is to become a suc- 
cess at it. The teacher of engineering must be inter- 
ested in the diffusion of knowledge—not for the sake of 
the knowledge itself, but because of what that knowl- 
edge, in adequately trained hands, can do for the welfare 
of mankind. He must have a genuine interest in the 
welfare of the individual student—not only in de- 
veloping his engineering knowledge but in developing 
him as a worth-while human being. 

He should not take up teaching because it is the path 
of least resistance. Along with an interest in people 
must go an understanding of the processes of learning. 
The teacher must know how to help the student as- 
similate engineering knowledge. He must understand 
the viewpoint of the student and have patience with him 
in his seeming slowness to grasp subject matter which, 
although familiar to the teacher, is new to the student. 


Well Balanced, Mature Individual.~ The teacher must 
command the respect of the student. To command re- 
spect he must be of good moral character and have an 
even temper. A teacher must, indeed, be a man of 
great patience. He must be as near an average individ. 
ual as possible. A teacher, of all people, needs to live 
a well-balanced life. The jokes about the “absent- 
minded professor’’ carry a large amount of truth in many 
instances. But a teacher definitely should not be a 
freak. 

A good teacher must be able to give competent and 
friendly counsel to the student. This means that he 
must have the respect of the student. It also means 
that he should be mature enough to have an adequate 
understanding of the problems of life. The development 
of a human life demands the utmost in patience and 
skill. 

The teacher of engineering should have fair ability in 
public speaking. There is no surer way to lose the re- 
spect of students than to have slovenly habits of speech. 
Students’ memories of many lectures are of the nervous 
mannerisms of the speaker, not of the subject matter. 
The teacher should be the same both inside and outside 
the classroom. Many teachers lose their effectiveness 
and influence by assuming a pedagogic attitude when 
they are in the classroom. 

Inculcating a Feeling of Professional Pride.~For the 
successful growth of the engineering profession, every en- 
gineer must have a genuine feeling of professional pride. 
He must consider himself obligated to do everything in 
his power to further the development of the profession 
to which he belongs. A feeling of professional pride must 
be inculcated in the engineering student at the earliest 
possible moment. There is no better way for the student 
to cultivate this feeling than by coming into contact 
with teachers who have it themselves. 

Every young engineering graduate needs faith in his 
profession to carry him over the first few ‘‘rocky’’ years 
of actual contact with engineering practice. The logical 
place for him to get this faith is from the teacher of engi- 
neering. Therefore it is imperative that the teacher 
have a real interest in his profession and an intimate 
understanding of the conditions that the student will 
meet with when he leaves academic halls. 

Idealistic—But Practical.~Some may call this point 
of view idealistic, but after all what is life but a con- 
glomeration of ideals? It is just as easy to cultivate the 
right ones as the wrong ones, especially if one has a little 
understanding guidance. 

The qualifications that have been outlined—theoretical 
knowledge, practical experience, human understanding, 
maturity and balance as an individual, and pride in the 
profession—constitute the minimum for a good teacher 
of engineering. At least, from the point of view of the 
practicing engineer, looking backward to determine 
what he needed most from his teachers, these attributes 
seem essential. They are probably different from those 
set forth by many who have the final vote in the appoint- 
ment of such teachers. But the engineer knows the kind 
of training he has felt the greatest need for in his profes- 
sional career. He has a right to demand for those that 
follow him the quality and content of education that he 
deems essential to meet these actual needs. 
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Mass Production Methods in Shipyards 


Extensive Welding of Pre-Assemblies Used in New Yards 


By Avovpu J. ACKERMAN, M. Am. Soc. C.E. 


Director oF ENGINEERING (AND PLant Expansion), Dravo Corporation, PirrssurGu, Pa. 


money and economics and 


most ships for the least money,” to older methods; this tendency also 


B: removing the limitations of fr OS its peacetime objective of ‘the tends to perpetuate some of the 


substituting the one objective ifs wartime objective of “‘the most shipsin carries through into new expansions. 
of ‘‘production,’’ the war caused the the least time,” the shipbuilding industry Methods and skills of past years are 
shipbuilding industry to abandon switched overnight with the entrance of retained as representative of the 
the methods of “‘custom-built con- the United States into the war. Ships productive ability of the workmen, 
struction,’ and to adopt those of the mow slide down the ways at a rate thatis and the management is influenced to 
assembly line. These latter meth- a challenge to the suppliers of christening do some of its planning for the future 
ods not only increase production champagne. From his close association in terms of such limitations. Work- 
speed but also lower the cost per with the shipbuilding industry, Mr. Ack- manship in such plants has usually 
ship and give better utilization of erman draws this account of the develop- been of high quality, and the work 


manpower. 


ment of its mass production methods. was done in terms of quality and 


The automotive industry went Articles in subsequent issues will deal economy, with time secondary. 
through this transition as a logical with other aspects of inland shipbuilding. Where the war program has brought 


development under highly competi- 

tive conditions, when the public demand for cars justi- 
fied the investment in assembly-line plants for mass pro- 
duction. The airplane industry would have gone 
through it at some future date, without the benefit of 
subsidized plants, if the war had not come when it did. 
The same thing is true in some degree of the shipbuild- 
ing industry, where the largest and most expensive units 
of transportation are produced. As will be indicated, 
the principle of the assembly line in shipbuilding had al- 
ready been adopted to some extent as early as 1936, be- 
fore the present war program began, as a result of com- 
petitive economics. 

PRESENT-DAY SHIPYARDS 

The present shipbuilding program is in general being 
carried out by responsible organizations which may be 
classified in four general groups: 

|. Large and established shipyards with a long record 
of experience. 

2. Small yards with a good record of experience which 
qualified them for large contracts and the necessary en- 
largement of their plant. 

3. Organizations from other industries with proved 
administrative ability which hired shipbuilding experi- 
ence to assist in operating newly constructed yards. 

t. Established Navy Yards. 

As for the first group, existing large yards, these were 
in general well equipped for peacetime operations, with 
1 good quality of management, skilled labor, and well- 
tried practices and traditions. In each yard, the plant is 
in general a fixed unit. As such it defines the tempo of 
shipbuilding and, in the processes of development, it 


about expansion in such yards, every 
effort has been made to utilize the maximum of modern 
methods in terms of speed, but in many cases only within 
the limits of their established procedures. 

The second type of shipyard, relatively small in size 
but with competent management and good experience, 
has grown up in the building of smaller types of vessels. 
This field is more competitive and there are more units 
to build. Because of the smaller size of the plant and 
the moderate investment, such a yard is more easily 





A SHop-WELDED PRE-ASSEMBLY 


Introduction of Such Pre-Assemblies in 1936 Caused Shipways to 
Be Reserved for Final Assembly Only 























adapted to improvements and changes in methods to 
raise the efficiency and economy of operation. These in 
turn generate further improvements. Such yards had the 
opportunity to work out, on a relatively small scale and 
in terms of economics, most of the processes of welded 
pre-assemblies, production lines, and mass production 
which were later adopted on a large scale when the war 
began. This paper will deal more specifically with this 
type of yard. 

Che third group of shipbuilders, the so-called “‘new- 
comers, started out with brand new plants in which 
they had the opportunity to incorporate all the most 
modern developments of the industry, without the re 
strictions of old-time plant, and with advance knowledge 
that they would have a sufficient number of ships to 
build to justify the immediate adoption of mass-produc- 
tion plant and methods. The majority of these yards 
were organized either as subsidiaries of the large estab- 
lished yards, or by the conversion of enterprising organ- 
izations from the construction industry and others. 

Large public works construction programs of the past 
decade have developed a number of competent construc- 
tion organizations with the vision to build in a large 
way, and with the courage to undertake any type of new 
project with self-assurance. Such organizations have 
been trained to deal with a great variety of day-to-day 
problems, and this compensates for their initial lack of 
experience in the specific routines of established ship- 
yards and shops. In taking the initial steps in any new 
project, they have been trained to build their plants sufh 
ciently large to do the job and to accommodate all the 
manpower needed; they have learned to plan in terms 
of movement of materials and management of labor. 


BASIS OF MASS PRODUCTION IN SHIPBUILDING 


Modern mass-production methods in shipbuilding are 
based on the following fundamental factors: 

|. Widespread adoption of the new techniques of 
welding in place of riveting. 

2. New principles of ship design in terms of welded 
joints and large pre-assemblies. 

3. A large demand for ships, which justifies invest 
ment in plants designed for mass-production methods. 

4. Development of special shipyard cranes of large 
capacity for placing heavy pre-assemblies in any part of 
the ship. 

Che first of these factors, the introduction of welding, 
has eliminated the necessity for erecting each element of 
a hull in its place with pre-bolting to match rivet holes. 
Welding introduced freedom in the layout of joints for 
fit and in the arrangement of structural members to carry 
stresses. Early failures on small weldments, due to 
shrinkage cracks or warping from differential heating and 
cooling, led to annealing and stress relieving. That this 
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was not feasible on large ship pre-assemblies in some r 

spects accounts for the slower introduction of welding 
on large hulls. Careful study and development in th 
sequence and technique of tack welding and final welding 





Typical BARGE Pre-ASSEMBLY, ALL WELDED IN FABRICATING SHop 


have made it possible to control the distribution of heat 
and the tendency towards distortion in a satisfactory 
manner. Thus it is not necessary to anneal large ship 
pre-assemblies, even though they may contain substantial 
locked-in stresses. 

Secondly, the Naval Architect abandoned the tradi- 
tion of giving each ship its own personality, and instead 
planned his design work, and utilization of materials 
and equipment, in terms of hundreds of ships from the 
same pattern. The Production Engineer was brought 
into the Naval Architect’s Office to dictate details of 
design and construction to suit mass-production meth- 
ods. The new process of design calls for breaking down 
a ship into box sections or pre-assemblies, usually weigh- 
ing between 10 and 30 tons, but sometimes up to 60 and 
SO tons, or even more. The location of joints in the hull 
plating is carefully established so that each pre-assembly 
is a self-contained structure, suitably proportioned for 
convenient fabrication and placing in the ship. The 
sequence of introducing and joining together the various 
pre-assemblies must be carefully established in advance. 
This sequence must take into account the structural re- 
quirements of the hull, the overall alinement, and the 
adjustment of closure joints. The outlines of each pre- 
assembly must be carefully defined so that each succeed- 
ing pre-assembly will fit accurately along the entering 
plate edges, with respect to mating stringers, stiffeners, 
and bulkhead elements, without interferences, at the same 
time permitting joining of the members by welding into 
an integral unit. 

The third fundamental for mass production is a sufli- 
cient demand for ships to permit the economic adoption 
of production-line methods. ©n this basis the greater 
investments in new types of shipyards are justified. 
These new yards differ considerably in layout from most 
pre-war types. 


ORIGIN OF THE ASSEMBLY LINE IN SHIPBUILDING 


When the sudden unlimited demand for ships was 
created by the present war, most of the problems ol 
welding and prefabrication for the mass production 0! 
ships had, fortunately, already been solved. This was 
accomplished during the past decade as a result of meet 
ing the growing demand for towboats and barges on the 





BarGe Berinc Buti_t Up on Sipe LAUNCHING Ways 


Typical Old-Style Method of Riveting Hull 
Together Piece by Piece 
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land waterways. Since 1928, Dravo Corporation, 
cated on an inland river, a relatively small company 
mmpared with modern shipyards, had been meeting this 
jemand by building more than 100 hulls a year. This 





TILTING TABLE DEVELOPED TO MAKE 
WeELps “Down-HANDED” 


means a launching every three days. These hulls, which 
average 175 ft to 200 ft in length, are not in the same 
class as ocean-going ships but are of sufficient size to 
involve fabrication and erection problems similar to those 
encountered in the large shipyards. 

len years ago, inland river barges were still of all 
riveted construction. In 1931, this company experi- 
mented with welded hulls and by 1936 had developed its 
methods sufficiently to abandon riveting entirely. Dur- 
ing that year, the use of pre-assemblies had reached the 
point where it was a matter of erection economy to as- 
semble several barges side by side and, upon completion, 
shift them sidewise to the launching position. This was 
the beginning of the assembly line at that plant. 

It is significant that as recently as 1937 this yard had 
the highest production, in terms of total gross tonnage 
launched during the year, of any shipyard in the country. 
During that year, of course, shipbuilding in the larger 
coastal yards was atalowebb. However this production 
record shows that in some respects this yard served as 
a pilot plant for modern production-line methods in ship- 
building. 

It is furthermore significant that this yard went 
through the process of conversion to mass production 
methods, development of multiple fabrication, extensive 
use of pre-assemblies, and development of the necessary 
design technique for all-welded hulls, under highly com- 
petitive conditions. Thus each development has stood 
the test of economics while contributing to greater speed 
of production. 


SIDE LAUNCHING 


All launchings are sidewise because of the high river 
bank and the desirability of maintaining the assembly 
berths above ordinary high water. Sidewise launching 
permits assembly on an even keel with access to the full 
length of the hull, and provides for maximum utilization 
of launching ways. During launching the hull is not 
subjected to stresses in excess of those experienced in the 
water under normal operation. Furthermore, such 
‘aunching ways do not require cofferdams for their 

mstruction. A great variety of barges, towboats, 


EARLY WELDED BARGES WERE As 
SEMBLED IN MvucH THE SAME MAN 
NER AS THE RIVETED ONES Hap BEEN 


floating cranes, dredges, and similar craft had been 
launched by the side method, so that there was no ques- 
tion but that this method could be extended to consider- 
ably larger ships. 

In 1937 the principle of the assembly line for barge 
construction had established itself to the point where it 
was decided to construct a large shop with overhead 
cranes to permit assembly under cover, independent of 
the weather. By this method, both cost and assembly 
time were substantially reduced. In the process of as 
sembly in this shop, a system of transfer tracks was 
utilized to move the barges first sidewise in two stages; 
then, on completion, endwise out of the building; side- 
wise again to the painting position; and on to the launch 
ing position. 

The heart of the transfer system is a group of transfer 
carriages, each consisting of a steel frame with four wheels 
cut from solid billets, operating on roller bearings and 
carrying four 30-ton hydraulic jacks which are operated 
from a single pump. Each carriage is thus capable of 
transporting a load of 120 tons. The carriages run on a 
special track system, and provisions are made at transfer 
points for temporarily lowering a barge onto permanent 
blocking. The carriages can then be swung around 90°, 
so that when they have again picked up the barge, they 
can travel at right angles to their former direction. Move 
ment of the entire system is accomplished by means of a 
20-hp stationary winch connected by cable to the barge. 


USE OF PRE-ASSEMBLIES 


The key to successful mass production lies in the effi 
cient use of pre-assemblies. Within the prevailing limita- 
tions of existing shops, fabrication of structural steel 
members was rearranged to conform as fully as possible 
with the newly adopted welding methods. Special jigs 
were constructed to hold the component members during 
the preliminary tack welding. Pre-assemblies are then 
transferred to tilting tables for final welding. Such 
tables provide means for periodically tilting the pre 
assembly so that up to 80 or 90% of all the welding can 
be done down-hand. A maximum of down-hand welding 
is advisable because this shortens the total welding time 
by 25 to 40%, lessens fatigue, and also reduces the train 
ing time for welders. In Navy tests made in our shop, 
four down-hand welders were able to qualify for every 
one overhead welder. Thus it is possible to use men and 
women of average qualifications, to simplify the problem 
of labor supply and turnover, and at the same time to 
secure welds of better quality. It did not take long to 
demonstrate that mass production methods would cut 
the cost of barges at least 10%, and systematize opera 
tions so as to provide a better utilization of labor. 

From 1937 to 1940, the company utilized pre-assem 
blies to expand activities on its shipways at an Eastern 
tidewater site, where barges were assembled for service 
in the New York and other East Coast harbors. The use 
of pre-assemblies proved so effective that a method was 
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developed for building them in the Pittsburgh district 
and shipping them to the Eastern yard for final assembly, 
so.as to meet competitive conditions on the East Coast. 
Because of this procedure, there was no occasion to 
establish fabricating facilities in the Eastern yard until 
1942, following the outbreak of war. 
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DIAGRAMMATIC COMPARISON OF OLD AND New METHODS OF 
BUILDING BARGES 
Early Erection Directly on the Launching Ways 
b) Procedure of Shifting Hulls Through Assembly to Final 
Position on Launching Ways. 


= 


During 1938 and 1939, the welding of heavier plates 
for larger ships was being adopted in the larger shipyards 
along the East Coast and the Gulf, and in 1940 the first 
all-welded tanker was launched. However, a complete 
change-over to welding procedure had not at that time 
taken place in the large shipyards because of established 
methods and limitations in existing plants. 

When the war made it necessary suddenly to in- 
crease the shipbuilding facilities throughout the 
United States, a great number of new yards 
were built. Most of these yards were designed 
in accordance with fundamental principles of 
mass production and prefabrication. Certain 
types of ships are still being built by more or 
less conventional methods, that is, by perform- 
ing most of the operations directly on the ways. 
Chis is true particularly of the older yards, 
but even in them pre-assemblies have been in- 
troduced wherever feasible within the design 
requirements of the ships. 

As an indication of the type of planning and 
data used in laying out a modern shipyard for 
the mass production of 10,000-ton freighters, 
Table I may be of interest. 

\ COMPARISON OF PRODUCTION RECORDS 

A more dependable basis for comparing pro- 

duction records would be in terms of the num- 


ber of ships completed per month, gross and 
net tonnage of such ships, and average man- 
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to detract from the impressiveness of such records as | 4 
days, 10 days, or 8 days from keel-laying to launching, 
which help to symbolize to the general public (and we 
hope to our enemies also) the remarkable achievements of 
those engaged in shipbuilding. 

With the pre-assembly method, the shipways or launch- 
ing ways come closer to performing the function which 
their name indicates, that is, transferring the ship to 
the water. Ordinary concepts as to keel-laying, period 
from keel-laying to launching, and period from launching 
to outfitting, disappear, since these periods do not in- 
clude the time consumed in preparing and erecting the 
pre-assemblies. 


TABLE I. APPROXIMATE COMPARISON BETWEEN OLD AND New 
SHIPBUILDING METHODS 


FoRMER MopeRrn 
BUILT-In-PLACE Pre-AssSematy 
MerHop Merson 
(Rivetep) (Wetpep) 
Sum of joint distances on pre- 
assemblies (miles) . ate 10 29 
Sum of joint distances in berths - 
ee es ae ee 31 12 
Total of joint distances on ship “4 
(miles) : , ; 41 41 
Number of pieces going into a ship . 250,000 
Number of pieces in form of pre 
assemblies .. . . 100 to 150 
Range in weight of pieces or pre- 
assemblies (tons) ‘ 0 to 25 20 to 100 


Man-hours per ship 600,000 to 700,000 300,000 to 400,000 


Time required to construct ship 


(days) ; or 2. 60 to 80 30 to 40 
Capacity of cranes on shipways 
(tons) wale a 10 to 20 25 to 75 


The use of pre-assemblies requires entirely different 
shop layouts and larger shop areas as compared with the 
older types of yards. Modern shipbuilding methods 
call for a dispersion of operations in suitable yard areas 
to provide freedom of action in fabrication and in build- 
ing pre-assemblies. Such a spread of work permits con- 
siderably more men to work on the elementary parts of 
a ship under better working conditions and under better 
supervision, thus leading to better planning of the work 
and a more efficient utilization of manpower. The 
method used for transportation of units from points of 
pre-assembly to the launching yard further influences 
modern plant layout—as for example, rubber-tired 
equipment operating on paved roads, or an extension 
railroad system. 





hours per ship. However, it is not intended Two Cranes Roratinc a Bow Pre-AssemBty INTO PosITION FOR WELDING 
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The Design of Recent TVA Projects 
TI. Watts Bar and Fort Loudoun 


By Toratp MunpaAL, Assoc. M. Am. Soc. C.E. 


Proyect ENGINEER, TENNESSEE VALLEY AuTHorITY, KNoxviLLe, TENN. 


LOSE similarity in natural 
physical conditions at Watts 


ONSTRUCTION of Watts Barand factory, as the spillway discharge 
Fort Loudoun dams added 110 miles _ tends to move toward the deep chan- 


Bar and Fort Loudoun was of navigable waterway to the Tennessee nel along the west shore. Accord- 
conducive to liberal use of the princi- River system. These low-head main- ingly, a short concrete guard wall at 
ple of standardization. Whenever river projects are also invaluable for con- the lower lock was adopted, permit- 
structural or mechanical elements {rolled flood storage and power develop- ting the omission of the non-over- 
developed for the first project could ment. Fundamental design considera- flow section of the dam between 
be adapted to fit the second, they tions are discussed by Mr. Mundal in spillway and lock, thus reducing both 
were re-used with the minimum of {hts article, third in the comprehensive earthand rock excavation in the lower 
changes. This not only resulted in series on the TVA system. lock approach channel. At the 


savings in time and cost for design, 
but also facilitated the procurement of construction plant 
and equipment and permitted its re-use. 

rhe project layouts conform generally with the func- 
tional requirements given in the introductory article; 
the spillway occupies the central position in the river, 
while the power station and navigation lock are located 
on opposite banks. A diagrammatic plan of the Fort 
Loudoun project appears in Fig. 1. 

The two sites have as a common topographic feature a 
rock bluff rising steeply from the river at the west bank, 
while the east bank is an alluvial flood plain, the shore of 
which can be altered as desired. At both sites economi- 
cal highway and railroad access for the power station 
could be obtained on the west bank only. 

The elevation of the spillway crest was so chosen that, 
based on the required maximum flood-discharge capacity, 
the overall length of the spillway and the power station 
together would total approximately the width of the 
natural river channel below the site. 


NAVIGATION REQUIREMENTS CONSIDERED 


As regards navigation requirements, each site presented 
its own particular problem. At Watts Bar, the river 
starts to turn westward less than a mile below the dam. 
The sailing line at this bend follows the west shore, so 
that, to approach any lock on the east bank, it would be 
necessary to cross the river a short distance below the 
dam. To eliminate this impediment, studies were made 
to locate the lock at the foot of the bluff on the west bank, 
but foundation conditions ruled out this solution. The 
river bottom adjacent to the bluff is a hard sandstone 
formation, while at the east side a thinly laminated shale 
with a very low modulus of elasticity predominates. It 
appeared very undesirable to locate the power station, 
with its heavy load concentrations and rotating equip- 
ment sensitive to uneven settlement, on this shale, which, 
however, was adequate to support the much more uni- 
form loads of the lock. 

The final solution called for extensive remodeling of the 
shore of the flood plain and of an existing island to obtain, 
at a reasonable cost, a long, straight, protected approach 
to the lock and a navigation channel on the left shore ex- 
tending a long distance below the dam. Where the sail- 
ing line now crosses the river, all waves and disturbances 
irom the spillway have been dissipated and the backwater 
ot the next project downstream operates to reduce 
velocities. 

\t Fort Loudoun, the lower lock approach required 
extensive shore-line relocation but was otherwise satis- 


UNOBSTRUCTED OPERATING SPACE 
Was Provipep FOR GENER- 
ATORS, GOVERNORS, AND CONTROL 
Boarps—Watts Bar PROJECT 





upper lock approach, the sailing line 
leaves the dam with a sharp bend away from the spillway. 
The current passing through and under the guide wall 
would tend to force traffic against the upper guard wall, 
and there would be danger that the last barges in the tow 
would sweep along the upstream wall towards the spill- 
way. After model tests, this disadvantage was sur- 
mounted by extending the river wall upstream and at the 
same time shortening the land wall, thus setting up an 
eddy opposing the flow towards the lock. 


LOCATION OF POWER STATIONS 


In both projects the power stations were placed against 
the rock bluffs on the west bank. It was necessary to 
locate the switchyards on top of the bluffs. At Watts 
Bar the cliff extends 125 ft above the generator floor, and 
space for transformers at the foot of the cliff could only be 
obtained at prohibitive expense. The transformers were 
therefore located in the main switchyard. The shortest 
length for generator leads could be obtained by con- 
structing a tunnel and shaft in the rock abutment. The 
control room then had to be located at some intermediate 
point between the power station and the switchyard, and 
the only available space was either at the foot of the bluff 
or on top of it. The top position was chosen because 
building space was available there at much less cost, and a 
large future extension of the switchyard was anticipated, 
making the ultimate volume of control cable much larger 
on the switchyard side than on the power station side. 
This expected expansion materialized even sooner than 
anticipated, owing to the construction of a new 240,000- 
kw steam plant on the west bank about a half mile below 
the hydro station. 

The steam turbo-generators are brought up to speed 
by the operators at the steam plant, but synchronizing, 
dispatching, and all subsequent control operations are 
performed at the hydro control room. The control 
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cooperation between the 
four principal turbine 
manufacturers and the 
Authority's engineers, 
it was found to be en. 
tirely practicable to de. 
velop a single design of 
scroll case and draft 
tube that would be ac. 
ceptable to all four po- 
tential bidders. This 
involved payment of a 
nominal sum to the 
manufacturers for 4 
series of confirmatory 
model tests at their own 
laboratories, but this 
charge was trivial jy 


Fic. 1. DIAGRAMMATIC 
PLAN OF Fort LoupouN 
D>» Project 








building includes offices for the Department of Opera- 
tions and facilities for the visiting public. 

At Fort Loudoun the rock cliff is comparatively lower, 
being only about 40 ft above the generator-room floor. 
Consequently the control and office building was placed 
on top of the cliff directly adjoining the service bay of the 
main power station. To obtain the shortest length of 
generator leads, the transformers are located on a plat- 
form downstream from the service bay, while the switch- 
yard is terraced in the overburden of the hill back of, and 
above, the transformer banks. 


POWER STATION ARRANGEMENT 


It is believed that the arrangement adopted for the 
generator room deserves more widespread application. 
Che generators are housed in a continuous unobstructed 
operating space (see photograph) in which governors and 
unit control boards are arranged in the manner usual for 
indoor power stations with conventional superstructures, 
and a roof is provided below the gantry crane, with indi- 
vidual hatches over each unit and over each of the two 
erection areas at the service bay. 

Initial studies had contemplated a standard indoor 
type of power station; but the high tailwater would have 
required a prohibitively high superstructure to permit 
direct access to the highway and railroad with a crane of 
conventional type. In preference to indirect access 
(involving a secondary transfer crane) through a hatch 
in the roof or in the intake bulkhead, the semi-outdoor 
type was chosen. This resulted in excellent transfer 
conditions and a substantial saving in construction cost. 

Liberal space for erection and assembly is provided in 
the service bay which is at the foot of the bluff. There 


‘ the foundation rock rises steeply, giving a well-coordi- 


nated use of all available space with substantial economy 
in foundation costs. On the other hand, the highway 
and railroad approach to the service bay deck along the 
face of the bluff involved some special and relatively ex- 
pensive structures. At Fort Loudoun, where geological 
conditions were difficult downstream from the service 
bay, a large concrete platform was provided, affording an 
excellent location for the main transformer banks, mini- 
mum length of generator leads, and comparative ease of 
transfer for the transformers 

In the case of Watts Bar, it was found necessary to con- 
struct turbine foundations before funds were available 
for the purchase of the generating units. By close 


’ E i © mice thie comparison with the re- 
walle atte cel ie oy sulting benefit. This 
Scale in Feet - advance determination 


of turbine waterways 

also permitted pouring 
the major portion of the draft-tube concrete for the future 
unit substructures for both projects. The result was a 
much more rugged and substantially braced structure 
than would otherwise have been possible. 

As outlined in the introductory article, the combined 
mass of the intake and the draft-tube substructure was 
utilized in sustaining the hydrostatic overturning load. 
To insure the most positive and direct delivery of load to 
the foundation rock, it was considered essential that the 
main piers of the structure extend in straight lines from 
the upstream face of the intake to the downstream face 
of the draft tube. This was accomplished by making the 
elbow type of tube unsymmetrical with respect to the 
vertical center line of the unit. The intake was short- 
ened to the minimum by providing only a single internal 
slot for the main intake gate and using a compact struc- 
tural steel guide attached to the upstream face of the in- 
take for trash racks and emergency stoplogs. 

The combined intake and draft-tube substructure is 
liberally reinforced to insure structural action as a mono- 
lith. To inhibit shrinkage cracks in the main piers, 
vertical openings 5 ft wide were left open until the advent 
of cold weather. These openings, located near the junc- 
tion of intake and draft tube, extended upward from the 
intake mat through the entire height of the pier. When 
the atmospheric temperature fell below the final average 
for the structures, the final closure was poured. 

The individual generating-unit structures were com- 
pletely separated by contraction joints extending from 
the foundation rock to the top of the power station and 
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13, 
ce. The seals in these joimts are so arranged that 
water is permitted to enter the joints and assist in 
.neing the hydrostatic pressure on the side wall of the 
stream unit. 

Horizontal and vertical construction joints were com 
tely detailed in the design office, and the time interval 
tween successive pours was specified so as to insure 


Operation Building Top of Embankment 
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Fie. 3. Cross Section THROUGH NAVIGATION Lock, 
Watts Bar Project 


,dequate dissipation of the setting heat. This procedure 
reduces displacement and distortion of the speed ring 
and other imbedded turbine parts to the practicable 
minimum without penalizing unduly the rate of concrete 
placement. 

Kaplan automatically adjustable propeller-type tur- 
bines were selected to obtain the requisite efficiency over 
a wide variation in head and load conditions. 

Power from the generators at 13.8 kv is stepped up 
through the main transformers to 154 kv, the transmis- 
sion system voltage. When the Fort Loudoun project 
was designed, the TVA power system had become so 
large as to warrant the use of one bank of transformers 
for each pair of generators. At the Watts Bar project, 
designed when the system was smaller, it was considered 
necessary to provide a separate transformer bank for each 
generator as insurance against undue outages. 


GANTRY CRANES PROVIDED TO HANDLE POWER HOUSE 
EQUIPMENT AND GATES 


A 225-ton outdoor gantry crane with runway on the 
power-station deck handles the heavy equipment; a jib 
on the downstream side takes care of the draft-tube gates. 
An extension to the upstream side for handling the intake 
gates could not be incorporated because of interference 
with the columns of the possible future overhead highway 
bridge. Consequently a separate 50-ton intake gantry 
crane had to be provided to operate between the bridge 
columns and beneath the future bridge 
deck. The erection bay at the genera- 
tor-room level has a 10-ton indoor 
service crane. 

Draft tubes and scroll cases are 
unwatered from a sump serving all 
units. The water flows by gravity to 
the sump and is pumped to tailwater 
level by two 5,000-gal per min pumps. 
(his arrangement required a mini- 
mum of access openings to the pipes 
through the heavily loaded power- 
station substructure. Seepage from 
the spillway gallery and the power 
station is collected in a separate 
sump by two 300-gal per min pumps. 
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SPILLWAY AND PowER STATION 
AT Fort Loupoun Proyect 
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overflow to the draft-tube unwatering sump for emergency 
use. 

Since one of the main purposes of the projects is flood 
control, it is of the utmost importance that the spillway 
gates be capable of operation at all times. To safeguard 
against a complete loss of power, an emergency gasoline 
motor-generator set is provided, which can operate both 
these gates and the unwatering pumps to prevent flooding 
of the power station 


SPILLWAY. DESIGN FOR THE TWO PROJECTS 


The spillway is designed to discharge a maximum flood 
of 550,000 cu ft per sec for Watts Bar, and 385,000 for 
Fort Loudoun. The upper part of the spillway, with its 
gates and accessories, is identical on the two projects. 
Tainter gates 32 ft high by 40 ft wide were adopted, and 
two traveling gate hoists of identical design. Only one 
floating caisson for unwatering the tainter gates is pro 
vided for the two projects, since the intervening distance 
is relatively shart. A typical cross section through the 
spillway at Watts Bar appears in Fig. 2. 

The large size of the gates and correspondingly high 
trunnion reactions required special design of the anchor 
ages. The gate load is transferred to the pier in compres 
sion by a steel grillage imbedded 18 ft from the down 
stream face of the pier. The grillage is connected to the 
trunnion support by steel bars, wrapped with burlap 
soaked in asphalt to prevent bonding with the concrete. 
These bars are kept under constant stress, which is 
accomplished by grouting the space provided between 
the trunnion support and the pier under the loaded con 
dition. In erection, it was found convenient to secure 
the elongation of anchor bars corresponding to the loaded 
condition by means of electrical induction heaters. This 
procedure insures constant strain in the anchor bars 
even for carrying gate loads, keeps the trunnion-support 
face plates in contact with the concrete, and prevents 
rotation of the trunnion supports when the gates in 
neighboring bays are opened different amounts. 

The ogee curve of the spillway was liberally propor 
tioned for the limiting condition when the gate is opened 
a minimum amount with reservoir full. 

Extensive laboratory tests were made to determine the 
most economical design of apron consistent with the 
minimum amount of scour below the dam and a mini 
mum of objectionable wave action from the spillway for 
the maximum flood discharges at which it is feasible to 
keep the river open for navigation. By limiting the dif- 


ferential in opening between any two gates to 2 ft, it was 
found that a flat apron about 75 ft long with a deflector 
weir 5 ft high at the downstream end would be satis 
factory for the intermediate portion of the Watts Bar 
project. 


At Fort Loudoun the width had to be in 
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Sprttway at Watts Bar Proyect DurING CONSTRUCTION 


creased to about 100 ft and the height of the deflector 
weir to 10 ft. At the ends of the spillway the aprons 
were made wider to counteract a more pronounced tend- 
ency toward severe scour. In addition, the downstream 
ends of the apron and the training walls were carried to a 
considerable depth to safeguard against undermining. 

Contraction joints in the ogee section, on the center line 
of each gate opening, separate the mass concrete into 
independent blocks 46 ft 6 in. long. 

On the Watts Bar project, the spillway foundation con- 
sists generally of alternate bands of shale and sandstone 
with sharply defined boundaries. Wherever feasible, the 
rock was excavated along the dip joints and stepped up 
at the contraction joints so that each concrete spillway 
block was located entirely on one formation. The con- 
traction joints at these steps were provided with two 
vertical holes along the joint to be filled with asphalt if 
differential settlement or deflection should break the 
standard copper seal. The apron has continuous rein- 
forcement but no contraction joints, and is doweled to the 
mass concrete at the toe of the spillway. 


GRAVITY-TYPE NAVIGATION LOCKS OF CONVENTIONAL 
DESIGN AT THE TWO PROJECTS 


Both projects have gravity-type locks, single lift and of 
conventional design. They exceed in height any single- 
lift lock previously constructed. [See the Page of Special 
Interest, April issue.] A typical section through the one 
at Watts Bar is shown in Fig. 3. Because of the high 
heads, extensive investigations of the filling and emptying 
systems were conducted in the hydraulic laboratory to 
insure that the size, number, and spacing of culverts and 
the shape of ports would reduce turbulence in the cham- 
ber to a minimum during lockage. Operating conditions 
in the prototype indicate that lockage is quieter than in 
most low-head installations. 

On previously constructed TVA locks, considerable 
disturbance had been observed below the lower gates 
when the emptying system discharged directly into the 
approach channel. To alleviate this difficulty, a new 
system was adopted on the Watts Bar and Fort Loudoun 
projects, to discharge through the dike or river wall to 
the river on the spillway side. Elimination of the culvert 
discharge ports from the lock walls below the gates 
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afforded a considerable ay. 
ing by shortening the lang 
wall on the downstream side. 

Lock walls are of the con. 
ventional gravity type. At 
Watts Bar the natural limj- 
tations of the rock founda. 
tion imposed special restric. 
tions on the design. The 
thinly bedded sandy shale 
underlying the rock was 
found adequate for bearing 
loads up to 10 tons per sq 
ft, but special provisions 
were taken to ensure against 
sliding. The base of the 
river wall of the lock cham- 
ber was keyed into the rock 
6 ft at the toe and 12 ft at 
the heel, with a uniform in- 
tervening slope. In addi- 
tion, the vertical face be- 
tween the concrete and the 
rock at the toe was grouted 
to ensure positive bearing. 
This design was based on 
field tests of the shear-friction resistance of the rock under 
conditions as close to the actual loading as feasible. 

At Watts Bar the available materials were suitable for 
a commonly used type of embankment, that is, an im- 
pervious core and pervious shoulders rolled to a 1l-on-3 
slope in the upper portion and a 1-on-4 slope in the lower 
portion. At Fort Loudoun the available borrow-pit 
material was almost all impervious and of rather low 
strength. Foundation material of the embankment 
located in the old river bed was gravel of ample strength, 
but that on the flood plain was impervious and of lqwer 
strength. By careful selection of borrow, so that the 
best was placed near the upstream face, it was possible 
to design the top 35 ft of the embankment with a 1-on-3 
slope. Below this level the embankment slopes in the 
river bed were strengthened by blanketing heavily with 
sluiced fill obtained cheaply from dredged excavation in 
the lower lock channel. On the flood plain, wide berms 
not only provided the strength necessary for the embank- 
ment but also blanketed and strengthened the founda- 
tion. The construction schedule made it economical to 
place the downstream blanket early, with material ob- 
tained by dry excavation in the lock channel. The up- 
stream face of this initial fill then provided a surface 
against which to place a gravel blanket to act as a drain 
for the remainder of the impervious embankment. 

At Watts Bar the lower part of the overburden was 
fairly pervious, and a cutoff of steel sheet piling was 
specified for this part. This design indicated a consider- 
able saving over an open cutoff trench. Since the rock 
below was tight soft shale, the steel piling could be driven 
into it and sealed tight. At the end of the embankment, 
where the rock elevation was considerably higher, an open 
trench backfilled with rolled impervious material was 
specified. At Fort Loudoun a cutoff was required only 
on the north half of the embankment through the gravel 
in the old river bed. In this case an open cutoff trench 
was economical. 

Embankment slopes in areas subject to wave action 
are riprapped. The downstream slope above the riprap 
is protected from erosion by a continuous mat of honey- 
suckle, adopted because of expected low maintenance 
cost. Grass cover has been found unsatisfactory for this 
location, even with continuous maintenance. 
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The Alaska Highway—Effect of Climate and 


Soils on Design 
By A. C. Crark 


PrincipaL Hicguway Enorneer, U.S. Pustic Roaps ADMINISTRATION, WasuincTon, D.C. 


of the Alaska Highway, the 


pioneer road was pushed ihrough the Creek and Fort Nelson, swampy 


(): a project of the magnitude ie speed with which the Army the 300 miles between Dawson 


design problems encountered Canadian-Alaskan wilderness did not conditions were encountered over a 
are naturally extensive and varied. permit careful consideration of soil con- distance of 33 miles. On sections 
They range from those ordinarily ditions. It was therefore necessary to totaling 30 miles, the unstable ma- 
found in the States to those peculiar relocate certain sections through more terial varied in depth from 1 to 5 ft; 


to the “bush country” of the Far favorable maierials. 


Mr. Clark, in this on 1.3 miles, from 5 to 10 ft; on 0.7 


North. paper presented at the recent Annual mile from 10 to 20 ft; and on a 1- 
The project lies between latitudes Meeting of the Society in New York, mile section, over 20 ft with a maxi- 
55° and 65° north. It begins at explains the unusual soil and climatic mum of 26 ft. 


Dawson Creek, British Columbia, conditions that were encountered and 
and extends northerly through the ‘their effect on design. 


upper reaches of the Great Plains 

east of the Rocky Mountains, thence along the rolling 
foothills to Fort Nelson. From there it ascends to the 
summit of a range of the Rockies, 102 miles distant, at an 
elevation of 4,350 ft-—the highest point on the route. 
After descending to a crossing of the Liard River, it 
traverses a high plateau on ascending grades to a crossing 
of the Stikine Mountains on the continental divide at 
3,300 ft. This crossing is approximately 190 miles 
southeast of Whitehorse. From the divide to the north- 
ern terminus it is on a high plateau at an average eleva- 
tion of 2,000 ft, broken by drainage channels of varying 
sizes. The entire route lies east of the Coast Range, the 
highest and most scenic mountains of this northern re- 
gion. 

These mountain ranges are so located as to have a 
marked effect on climate, and may be said to divide the 
region into two general classifications—marine and con- 
tinental. The marine climate along the coast is charac- 
terized by moderate temperatures and heavy precipita- 
tion. The continental climate of the western great 
plains and interior valleys is characterized by a wide 
temperature range, with extremely low temperatures 
during the winter months, and light precipitation. 

Extreme low temperatures of —57 F at Edmonton and 
-66 F at Fairbanks have been recorded. Average 

minimum temperatures are freezing or lower. from 
September to April in the Tanana and Yukon River 
valleys and generally from October to April or May over 
most of the great plains and interior valley areas for 
which data are available. In the interior valleys and 
over the western great plains, the maximum precipitation 
occurs in summer, and annual amounts usually range be- 
tween 10 and 20 in. Snowfall over southeastern Alaska, 
the Yukon Territory, and British Columbia, varies from 2 
to 5 ft. It is obvious that climatic conditions, although 
severe, are not entirely dissimilar from those in some 
sections of our northern states, except possibly for the 
longer winter. 

Surface materials run the gamut*from solid rock to 
muskeg. Discussions of the highway construction in the 

public press, before detailed field studies had been made, 
laid great emphasis on the difficulties anticipated in 
o ssing the muskeg swamps of Canada. These swamps 
io exist but it was a simple matter to swing the location 
between Fort St. John and Fort Nelson over to the foot- 
hills slightly west of the direct line, thereby avoiding all 
such areas except those formed by cross drainage. Of 


The best procedure to insure a 
stable embankment across these 
areas, and one practiced by Canadian 
engineers on the Trans-Canada Highway north of Lake 
Superior, is to excavate all the unstable soil and backfill 
with selected material. On account of the large yardage 
involved in the deeper swamps, it is probable that some 
modification of this plan, such as underfill blasting, may 
be adopted. 

Subgrade design follows standard practice. Three 
layers above the natural soil are provided—selected bor- 
row, base course, and surface course. The surface and 
base courses are each 4 in. thick, while the thickness of 
the selected borrow is varied between 6 and 16 in., de- 
pending on the classification of the subgrade soil. Se- 
lected borrow is being obtained from deposits of fine 
sand, sandy gravel, or from sandstone ledges. Most 
ledges require drilling and blasting, but although the 
rock comes out quite blocky, it is not necessary to crush 
it, as it readily breaks down during normal subgrade 
shaping operations. 

Base-course material is being obtained from gravel 
deposits and sandstone ledges. It is crushed to a 2-in. 
maximum size, the gradation being controlled to give a 
dense, stable base. Where sandstone is used, the harder 
ledges are selected, but it is necessary to place the surface 
course immediately to prevent detrimental abrasion of 
the base. 

Surface-course material is being obtained from sandy 
gravel deposits. The material is crushed to a 1l-in. 





MEANDERING STREAMS CHARACTERIZED THE POORLY DRAINED, 


GLACIATED REGIONS 
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Wuere tHe HicHway SKIRTS A MOUNTAIN LAKE 


maximum size and the gradation and quality are care 
fully controlled. Only hard, durable aggregates are 
used in this course. 

A troublesome but important problem is the compac 
tion of heavy clay soils. These are difficult to excavate 
and are massive and rubbery when placed on the grade, 
with a moisture content above the plastic limit even in 
the driest seasons. This condition necessitates con- 
siderable manipulation. Sheepsfoot rollers are used for 
compaction, and it has been noted that they also speed 
the drying process by reducing the size of the lumps. 


ALLUVIAL FANS CROSSED 


Through the mountain sections, considerable water is 
encountered under all varieties of conditions. Many 
drainage ditches and subdrains will be required. Serious 
problems develop where the road crosses large alluvial 
fans at the mouths of box canyons. In the summer, very 
little water flows from these canyons, but during the 
spring break-up, or during heavy storms, enormous 
quantities of water and debris are poured onto the fan. 
Many of the streams flood practically the entire floor of 
the valleys through which they flow. Some freeze from 
the bottom during the winter and build up large deposits 
of ice, which block all ordinary drainage structures. 
These problems are now being studied to determine the 
best solution; this may be to place grade lines high and 
use channel jetties for control, or to avoid such areas by 
routing the highway around them. 

The advance and retreat of the glaciers were responsi- 
ble for many changes in the established drainage systems. 
Some streams were dammed, forming long lakes, such as 
Lake Teslin; the channels and valleys of others were 
filled, necessitating the development of new water 
courses; new divides were created; the direction of flow 
of parts of some streams was reversed; and the drainage 
systems of many broad, low areas were destroyed. 
That these changes were comparatively recent is indi- 
cated by the fact that good drainage has not been satis- 
factorily reestablished in many areas. As a result of 
these changes, the streams meander considerably, 
although their velocities are not low and there are numer 
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ous swamps and marshes. These gener- 
ally are not over 3 or 4 ft deep, and are 
underlain by material suitable for em. 
bankment foundations. The number of 
swamps that have been located on the line 
is small. 

The lack of well-developed drainage 
systems contributes to the formation of 
areas of frozen ground protected from 
thawing by an insulating blanket of moss 
It is estimated that 100 miles of such 
ground may be encountered in the Yukon 
Territory and less in Alaska. The exis. 
tence of this perpetually frozen ground at 
varied depths below the surface is one of 
the most unusual features of this area. A 
thickness of as little as 3 in. of moss seems 
sufficient to prevent thawing in many 
cases. Except for this one ground condi- 
tion, the problems of actual construction 
in this area wduld be relatively simple, 
since much of the soil is fine silty sand. 
Also, there is an abundance of good gravel, 
sand, and rock for selected borrow or 
surfacing, and generally within short haul- 
ing distances. 

Permanently frozen ground or ice may 
occur at almost any depth. Most com 
monly it is close to the surface in relatively flat areas and 
immediately under a heavy insulating layer of moss or 
grasses. Formations of this character are called arctic 
tundra. In addition to moss, the covering consists of low 
growing bushes and ‘“‘niggerheads’’—a local term for the 
hummocky grass found in relatively flat areas where the 
drainage is too poor to permit other vegetation. Scat- 
tered scrub black spruce trees occasionally grow in the 
“niggerhead”’ areas, and are frequently found in areas 
covered by heavy moss or ground vegetation. 

Since the ice or frozen ground occurring immediately 
under heavy vegetation will generally be found in low 
areas, the problem faced by the highway engineer is that 
of constructing a stable embankment. Good material 
will be available for the embankment itself, but the 
foundation will often be of doubtful supporting value. 
In constructing the truck road during the 1942 season, 
the time factor was of the greatest importance, and em- 
bankments were placed across these areas by the quickest 
feasible method, generally corduroying with brush and 
poles, and following with a light fill of good granular 
material. However, for the permanent highway this 





SPREADING GRAVELLY MATERIAL FOR TEMPORARY SURFACING 
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od is not recommended wherever it can 
iblv be avoided. 

Vherever a more solid foundation can be 

ched by stripping the vegetation, this should, 

wurse, be done. If this stripping uncovers 

zen silty-sand, it greatly increases construc- 

dificulties and results in a foundation 
which, for some time at least, is anything but 
stable. If the weather is warm the underlying 
‘round begins to thaw, and since the water thus 
released cannot drain downward, it further 
softens the surface. 

If the soil is a fine silt-sand, as is so common, it 
quickly becomes a quagmire incapable of sup- 
porting equipment for further construction 
operations. Also it will not adequately support 
in embankment. Until the excess water is re- 
moved by drainage or by evaporation, a stable 
embankment cannot be expected. Experience 
indicates that if time is available, the most 
satisfactory method (from a permanent con- 
struction standpoint) is to clear the right of way, strip 
the vegetation with bulldozers, shape the surface thus 
exposed so that water will drain off, and then leave that 
part of the work alone until it has had time to become 
relatively stable. 

[his method has been extensively used by the Alaska 
Road Commission on many miles of highway constructed 
by it. Sections of the new highway where frozen ground 
originally occurred at the grass roots were treated in this 
manner and, after a two-month period, they thawed to a 
depth of 7 ft or more and became relatively dry and 
stable. While this method involves extending the work 
over considerable distances, it need not delay operations 
if they are planned with it in mind, and if the clearing 
ind stripping are done far enough in advance of the actual 
grading. Clearing and stripping to a considerable width 
ire essential to provide the necessary exposure. 

In certain areas, so flat or so low that drainage is im- 
practicable, it is not considered advisable to strip the 
vegetation unless the underlying material is naturally 
stable even when saturated, such as a coarse sand or 
gravel. If the vegetation is not stripped, a fill of 3 ft or 
more should in all cases be placed. The lower part of 
this fill should be a porous, granular material that will 
permit the escape of water released by thawing and forced 
out by the weight of the fill. While the moss will lose 
some of its insulating value when compressed, this appar- 
ently would be compensated for by the insulating value 
of the fill, so that no thawing would take place under it. 
\s a factor of safety against unforeseen developments, 
fills should have broad bases and flat side slopes. When 





Tractor Hetps ANOTHER Out OF A QUAGMIRE CAUSED BY 
MELTING ICE 





LoGs FOR A TEMPORARY BRIDGE BEING PLACED BY AN ADVANCE CREW 


Men Are Wearing Masks for Mosquito Protection 


temperatures and other conditions permit, consideration 
may be given to stripping the moss and placing the fill 
directly on the frozen ground before thawing occurs. 

Layers of ice and frozen soil occurring at depths of 3 ft 
or more present a problem much more difficult than those 
near the surface. Such layers vary in thickness from a 
foot or two up to perhaps hundreds of feet. Such a con 
dition in a cut may make construction operations so 
difficult that it will be advisable to change the location or 
to raise the grade line above the frozen layers, which are 
almost as difficult to remove as solid rock. They present 
the additional complication that they start to melt as 
soon as the surface is exposed. This quickly produces 
‘soupy’ material in which it is almost impossible to 
operate equipment. The thawed material contains such 
a high percentage of water that it cannot be safely placed 
in embankments. In such locations it is desirable to 
excavate one or more feet below grade and backfill with 
sandy material before thawing occurs. As would be ex 
peeted, the material in the side slopes of such cuts has a 
tendency to flow as it thaws. 

Another ice condition which causes a great amount of 
trouble is that known as ‘“‘glaciering,’ or the building up 
ef ice formations during the winter. Water may seep 
from the side slopes and cause a continuous build-up of 
ice across the road. This ice must be removed periodi 
cally. ‘“‘Glaciering’’ may develop in stream channels 
from the continual freezing and subsequent overflowing 
of the stream water. Such action may eventually cause 
the stream to overflow nearby road sections, and ice may 
be built up high enough to endanger bridges. Local 
aviators have reported that at some locations on present 
highways in Alaska, which were not in use during the 
winter, the streams have ‘‘glaciered’’ high enough to 
completely encase small truss bridges. Others have 
reported as much as 50 ft of ice in stream channels by 
spring. 


POROUS SIDE-SLOPE DRAINS 


At some locations, seepage from cut banks may be 
intercepted by porous drains. However, extreme pre 
cautions will be necessary to keep these drains open dur 
ing the winter. No doubt thick layers of the arctic 
moss so common in Alaska can be used to good advantage 
in insulating drains, particularly near the outlets. In 
stallations of this kind have not been tried on the road so 
far constructed. Wherever possible the road has been 
located away from areas where side-hill or through-cut 
seepage is expected. 
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GRAVEL OF TEMPORARY SURFACE EXTENDED 
Over A PoLe BRIDGE 


Where ‘‘glaciering’’ occurs in stream channels near road 
crossings, the problem is more difficult. These streams 
are generally of the smaller, swifter-flowing type, and it 
will probably be helpful to build dikes on each side of the 
channel and extend them upstream for a considerable 
distance. Confining and straightening the channel, by 
accelerating the flow, will not only reduce the deposition 
of stream-carried debris but will also retard the formation 
of ice. : 

Frost heave and the spring thaw are the controlling 
factors in providing a surface with adequate bearing 
value. Solution of the problem lies in the provision of a 
course of granular material to prevent capillary rise and 
distribute traffic loads and impacts, and an adequate 
drainage system to assure the removal of water from the 
immediate vicinity of the roadway. As the portion of 
clay and silt subgrade immediately above the frost line 
during a thaw may become quite plastic, a layer of sand 4 
to 6 in. thick should be provided to avoid fouling of the 
subgrade reinforcement. 

All the problems on the Alaska Highway involve the 
effect of water on the stability of soil. Therefore it is of 
the utmost importance to design a well-drained roadway. 
The provision of wide ditches of ample depth, together 
with maintenance to remove ice and snow during periods 
of alternate freezing and thawing, will go a long way 
towards promptly draining all water away from the road- 
way. 

Throughout the section of Alaska in which the new 
highway is located, the average annual precipitation is 
light, and snow removal will not be a serious problem. 
However, considerable trouble in the 
spring of the year may be expected from 
high water and floating ice. Bridges 
will have to be built with long spans 
and ample clearance. Piers and abut- 
ments must be protected against the 
ice. Generally speaking, pile trestles 
will not be satisfactory for permanent 
bridges since they offer too much ob- 
struction. 

STANDARD ROADWAY SECTION ADOPTED 

It was recently agreed in conference 
with the Chief of Engineers’ staff that 
the standard section originally adopted 
for this highway—a 24-ft surface with 
a 6-ft shoulder—will be adhered to 
throughout, except in heavy cuts and 
in rock. In laying the grade line, 
the object will be to provide drainage 
and protection from capillary mois- 


ture. Therefore much of the completed roadbed wij 
be at a higher level in relation to the surrounding 
ground than the existing pioneer road. The grade ling 
will be rolled with the contour of the country as far as 
practicable, and no attempt will be made to produce 
long grade tangents. Vertical curves will be flattened 
to provide safe sight distances, with a 1,000-ft sight 
distance as the ruling minimum except where excessjy; 
yardage would be involved. 

On fills less than 2 ft deep, slopes will be flattened to 9 
ft horizontal to 1 ft vertical, further depth of fill to take 
the natural slope. In frozen ground, consideration wij 
be given to using 4:1 slopes on shallow fills, and these 
slopes may be further flattened even on higher fills jj 
present winter observations indicate the necessity for it, 

Standards of alinement and grade will be influenced 
by those used in constructing the existing Army pioneer 
road. The following standards were originally agreed 
upon and may be approached where deviations are de. 
sirable and are approved by the Division Engineer of the 
U.S. Engineers: ° 

Ruling grades not to exceed 5%, maximum grades 7%, 
curvature on prairie terrain not to exceed 3°; in moun. 
tainous sections, on open sight distance 19°, and 16° 
where the sight distance is obscured or blind; all curves 
to have standard spirals and widening of roadbed for 
curvature above 3°. 

It will be necessary to put forth every effort to com. 
plete the highway in 1943 to a crushed stone or crushed 
gravel surfacing standard. Construction will be in 
progress over practically the entire length of the project, 
and final hard surfacing operations cannot be undertaken 
until the grading is stabilized. 

It is desirable to defer the placing of a high-type sur 
facing until after the road has been subjected to a sea- 
son’s traffic, during which time corrective measures can 
be undertaken to insure an adequate subbase. Mean- 
while, consideration must be given to a bituminous sur- 
face. 

The field engineers of the Public Roads Administration 
have made a careful study of all factors influencing high- 
way design on this project. Data assembled by the 
materials and soils engineers will be particularly valuable 
in effecting economy and permanency of design. Credit 
is hereby given to Messrs. L. A. Deklotz, Worth D. Ross, 
William L. Eager, Assoc. M. Am. Soc. C.E., and W. J. 
Liddle, Materials Engineers on the project, who furnished 
the data included in this report on soil and general topo- 
graphic conditions. 





ELEVATING GRADER AND SCRAPER TYPICAL OF CONTRACTORS’ 
EQUIPMENT IN USE ON THE WORK 
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Arched Concrete Shell for —— T2atitaraist "habrced'somerete was 


Industrial Roof 


Design Chosen for Extension to Westinghouse Plant 


By H. C. Scuwerin 


ForMERLY CONSTRUCTION ENGINEER, WESTINGHOUSE ELECTRIC 


AND MANUFACTURING CoMPANy, PitrssurGu, Pa. 


S a result of defense orders, 
manufacturing facilities 
and floor space at a 
Westinghouse plant became 
inadequate, making necessary 
the expansion of existing steel 
framed buildings. Therefore, 
the construction department was 
requested to make preliminary 
studies to provide an addition 
to an existing structure. The 
iddition was to be 1,127 ft long 
and 160 ft wide, and to consist 
of three crane aisles, two of 55 
ft and one of 35 ft. The crane 
rail was to be 35 ft above the 
floor at the side aisles and 45 ft 
it the center aisle. 

The Westinghouse construc- 
tion department, after careful 
consideration of various types 
of construction, and in line with 





chosen for the new addition to a Westing- 
house plant. Its outstanding feature 
was the arched shell roof, the design of 
which was based upon analysis of the 
action of an inverted pressure vessel. 
The construction procedure, here de- 
scribed by Mr. Schwerin, called for the 
use of traveling roof forms carried on the 
concrete crane girders. 


The structural-frame design 
provides for three crane aisles, 
respectively 39 ft 3 in., 58 ft 10 
in. and 59 ft 8 in. wide center to 
center of columns, with column 
bays spaced longitudinally on 
25-ft centers. Reinforced con- 
crete columns are 3 by 2 ft in 
section and are cast integrally 
with the footings. Columns 
have knees cast to their sides 
for the support of the rein- 
forced-concrete crane girder, and 
then continue up to support the 
girder forming the edge member 
of the arched concrete roof shell. 
This shell has a radius of 45 ft 
and varies in thickness from 3°/, 
in. at the top to 6'/, in. at the 
edges. Each 100-ft length of the 
building is an independent, self- 
sustaining unit, separated from 


its policy of cooperation with the INTERIOR OF COMPLETED STRUCTURE the next section by an expansion 
Government, decided to avoid Openings in Columns Are for Service Ducts joint. Each section consists of 


the use of materials on the criti- 

cal list as far as possible and to adopt a design using 
local materials. This would also avoid delay. An ade- 
quate and satisfactory local supply of sand, gravel, ce- 
ment, and brick, and an ample supply of labor indicated 
the practicability of a reinforced concrete structure. 
After various studies, the Z-D type of design developed 
by the Roberts and Schaefer Company of Chicago was 
found adaptable to the problem, and this firm was en- 
gaged for the reinforced concrete design of frame and roof. 
The Westinghouse construction department developed 
the architectural design for the rest of the work. 





CoMPLETED Roor or CONCRETE BUILDING 
Strengthening Ribs Are 50 Ft Apart 


four bays 25 ft long. This ar- 
rangement provides for an arched ceiling free from all ob- 
structing ribs and permits the use of movable forms. 

On the side next to the existing building, the arch shell 
roof and crane girders are supported on steel brackets 
attached to the existing structural steel columns in the 
outside wall of the older structure. The roof-shell de- 
sign is based on the theory of an inverted pressure vessel. 
It is characterized by direct stresses rather than the 
bending stresses usual in beam-like action. Each 100-ft 
section has a transverse roof frame 25 ft from each end, 
that is, 50 ft apart, thus forming a support for a 25-ft 
cantilever of arc shell each way. The end of each 100-ft 
section is in turn reinforced with a 9 by 16-in. concrete 
rib. The reactions of the rectangular concrete dome are 
thus carried to the longitudinal concrete beams and to 
these transverse frames. 


TRAVELING ROOF FORMS USED 


Timber forms were used for the columns and crane 
girders. These differed little from those quite generally 
used, with the exception of the steel beams which sup- 
ported the forms for the crane girders. Preliminary 
examination of soil conditions indicated the impractica 
bility of shoring the forms from the ground. Steel beams 
spanning the 23 ft between columns were placed on tem- 
porary supports resting on the column footings. The 
wooden girder forms were then supported on the steel 
beams. The units were moved along to new locations as 
soon as the concrete girders could be stripped. This 
method also permitted a clear working space between 
columns at the ground level. The total weight of steel 
shapes necessary for this operation was negligible. 
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PLACING REINFORCING STEEL FOR A 100-Ft SECPION OF 


As the plan of pouring the roof required the use of a 
crane girder to support the roof form, these girders were 
cast ahead so they would have time to develop strength 
before loads were imposed. The crane rail was placed 
on the crane girder and secured in position to hold the 
flanged wheels supporting the wood trusses of the roof 
forms. In each aisle two complete sets of arched roof 
forms were provided. Each set was 100 ft long, so as to 
support one complete unit of the building. Each form 
unit consisted of 15 wood arches with arched top chord, 
supporting 3 by 8-in. roof rafters, over which °/s-in. 
plywood was nailed. 

During pouring, the trusses of the roof forms were 
jacked clear of the wheel support; then for decentering, 
the jacks were lowered so as to drop the forms clear of the 
concrete and permit them to be rolled forward to the next 
position. Two 100-ft form units were 
used in each aisle and set to provide 
a 100-ft gap between each set-up 
[his made it possible to move the 
forms forward in sequence, and 
allowed for the setting time of the 
concrete The cycle of form reloca 
tion was 7 days. The angle of slope 
of the top of the concrete roof shell 
at the edge member was such that 
outside {orms were not found neces 
sary. Concrete with little slump was 
used to avoid running. Reinforcing 
of the roof shell consisted of straight 

and */,-in. bars which easily fol 
lowed the curvature of the arch with 
out bending. Column and girder rein 
forcing was typical 


LOCAL MATERIALS USED 


Che concrete mix was designed to 
use local sand and gravel with high 
early strength cement. Concrete for 
column footings was designed to have 
a strength of 2,500 Ib per sq in., and 
that for girders, 3,000 Ib per sq in 
Che roof shell, and the members in 
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rHE ARCHED ROoF 


FORMS FOR THI 


tegrally cast with it, were poured 
with high early strength cement cop. 
crete designed to have a strength oj 
2,500 Ib per sq in. at 7 days to per- 
mit moving of the forms every 7 days 
General data are given in Table I. 
A batcher plant for fine and coarse 
aggregate was set up at the site, and 
a l-cu yd mixer was used. A cater. 
pillar crane with 110-ft boom lifteg 
the concrete in a l-cu yd bucket to a 
hopper set on top of the arch. From 
the hopper the concrete was moved 
in buggies across the form on rup. 
ways and dumped in position 
Columns and beams were poured 
direct with the crane, using a bottom. 
dump bucket. As all the concrete 
work was carried on through the 
winter months, protection against 
freezing was necessary. The lower 
chord of the trusses in the roof form 
was enclosed with flooring to pro- 
vide a heating space under the shel] 
In the aisle next to the existing build 
ing, four blower-type, high-pressure 
steam heating units were used to avoid 
the hazard of fire. In the other two aisles oil-burning 
salamanders were used as they were more economical. 


TaBLe I. GBNERAL DATA ON THE PLANT EXTENSION, Exc.ustve 
OF FOUNDATION 


Concrete volume — ; ; 9,436 cu yd 
Reinforcing steel ; . . «2,188,550 Ib 
Form area : — ° , - «461,130 sq ft 


Floor area of building 166,300 sq ft 


The top of the shell was enclosed with tarpaulins, which 
were supported slightly above the roof surface to provide 
for the circulation of warmed air. 

Forms were removed only after tests on concret 
cylinders indicated a strength consistent with the design 
assumption. The work was completed in five months 





Roor SHELL TRAVELED ON THE CONCRETE CRANE GIRDERS 
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Mapping Canada in Peace 


and War 


A History of the Extension of Controls Through a Vast 


Undeveloped Terrain 


By F. H. Perers, M. Am. Soc. C.E 


SurveyOrR-GENERAL OF Canapba, Orrawa, CANADA 


VERY early map imd1- 
cating with some 


i544. Fromthattimeonward development of equipmentand skills. A striking con- 
the territory of Canada has ¢érast is here drawn by Mr. Peters between the early 
been progressively depicted— surveyor with his compass and the modern flying pho- 


by discoverers, explorers, sur- fographer. This paper was presented before the Sur- 
veyors, geologists, andtrained veying and Mapping Division at the joint meeting of 
topographers and hydrog- the Society and the Engineering Institute of Canada, survey Linn oN ONTARIO-MANI 
raphers. which was held at Niagara Falls, Ontario. 


The first legal survey in 
Canada was made in the Province of Quebec in the year 
1626, by no less a personage than the founder and first 
governor of New France—the illustrious Samuel de 
Champlain. The earliest organized and accurate map 
was that of Admiral Samuel Holland, who commenced 
a survey and map of Prince Edward Island in 1764. At 
this time a general survey of British North America was 
ordered and he was appointed as ‘Surveyor General for 
making a correct survey of the Northern District upon 
the Continent of America.”’ 

Generally speaking, the early maps of eastern Canada, 
from the time of its settlement until the Confederation 
in 1867, were compiled in the office—either officially or 
privately—from the plans of legal surveys, which had 
been executed to lay out land grants. Outside the per- 
imeter of these, information secured from explorers, who 
usually followed river courses, was used to extend the 
maps, but there were many blank spaces. 

While these interior surveys were going on, the ex- 
terior limits were being charted with considerable accu- 
racy by the British Admiralty. The Admiralty charts 
of the Arctic regions from 1576 onward bear reference to 
many well-known explorers—Cook, Back, Franklin, 
Gordon, Kellett, Parry, and Richards. 

The history of those vast areas west of the Great 
Lakes is somewhat different because, prior to the con- 
struction of the Canadian Pacific Railway in 1885, there 
was no considerable settlement and no need for extended 
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legal surveys. The maps of this great interior area were 
largely compiled from information gained by the Hud- 
son's Bay Company and its progenitors and early rivals. 

In 1791 Captain Vancouver was sent by the British 
Government to take over from the Spanish the territory 
along the Pacific Ocean. He immediately began a survey 
and charted the coastline of Vancouver Island and that 
of the mainland from the Strait of Juan de Fuca to 
latitude 60°. The gold rush led to further exploration. 


SURVEY COMPASS AND OTHER EARLY INSTRUMENTS 


As regards methods, up to 1850, roughly speaking, 
the survey compass was in vogue, and with the un- 
controllable and inconsistent deviation of the magnetic 
needle, that type of survey left much to be desired on the 
ground of accuracy. By 1867 the theodolite was coming 
into its own, and since then there has been little radical 
change in ground survey instruments, save perhaps in 
the measurement of distance by the stadia and range- 
finder, which have displaced the earlier micrometer. 
The link measuring chain gave satisfactory results for 
ordinary field measurements, and the steel band or tape 
was not unknown, although it has since been improved 
ia the constancy of its coefficient of thermal expansion 
by the introduction of Invar metal, which has practically 
none. The receipt of accurate time signals by radio 
reception is a radical improvement over the former pro 
cedure of carrying chronometers long distances into the 
wilds. 

A great disparity has always existed between the small 
population and the great area of Canada. This has had 
a marked effect upon its surveys and maps. To ade 
quately map great areas costs amounts of money which 
are difficult to procure from a small population of tax 
payers. Accurate surveys and maps are an urgent need 
for the orderly and economical development and ad 
ministration of any young country, but it is difficult to 
convince the public of this need. In Canada as in most 
democratic countries, mapping appropriations have been 
meager 

This situation has had its good side because those 
directing the surveys have always had to count their 
pennies, and have seen to it that all their funds were 
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Survey CAMERA AND TRANSIT Usep IN H1GH MOUNTAINS 


carefully expended. Following the adage that necessity 
is the mother of invention, they have been in the fore- 
front in developing technical methods of the greatest 
speed and economy. Witness the ground survey camera 
used in mapping the western Cordilleras, the aneroid 
barometer by which the sectional maps of the western 
prairies were successfully contoured, and the early de- 
velopment of the method of oblique air photography. This 
latter has made possible the mapping of comparatively 
smooth terrain in northern areas which are beyond the 
limits of ground transportation facilities. 


MERIDIAN AND BASE-LINE CONTROL 


The year 1870 saw the beginning of the first large 
organized and accurate survey with the initiation of the 
Dominion Land Survey in western Canada. The 
organized control by meridian and base line was scientifi- 
cally preplanned, with the benefit of all the experience 
gained on similar work in the United States. The accu- 
racy of the survey on the ground was far in advance of 
anything done before. Eventually it covered all the 
southern half of Manitoba, Saskatchewan, and Alberta 
and a small portion of British Columbia. Serving as it 
did later on for mapping control, it has produced the 
finest example extant of a perfect connection between 
the topographical map and the cadaster. 

It is most important that there should always be an 
intimate connection between the cadaster, or legal sur- 
vey, and the topographical map. Accurate relationship 
between the topographical features on the ground and 
the legal boundary lines is thus insured. This is one of a 
number of reasons given in support of the view that the 
professional staff of mapping organizations should always 
be trained surveyors. 

In 1886 the ground photographic method was intro- 
duced by Dr. E. Deville for the survey of the Rocky 
Mountain region. Here the ordinary methods of topo- 
graphic surveying were too slow and expensive; rapid 
surveys based on a triangulation and on sketches were 
tried and proved ineffectual; and finally photography 
was resorted to with satisfactory results. 

The photographic survey work done in Canada is 
noteworthy because nowhere else in the world has it 
been carried on so extensively or so successfully. Fur- 
thermore, a number of surveyors were trained in the 
science and practice of this method, so that after the 
last great war the way was prepared for an early under- 
standing of the possibilities of mapping with the air 
survey camera. 

In 1891 the Sectional Map Series was commenced as 
an office compilation from the returns of the Dominion 


land surveys, but lacking contours these maps scarcely 
met the requisites of a true topographic map. In 19)9 
the revision of these sheets was begun by field surveys 
to obtain the contours and other details so as to produce 
complete topographic maps. Batteries of aneroid barom. 
eters were used to obtain elevations between spirit. 
level controls. A standardized technique produced , 
reliable and consistent accuracy never before attained 
by the use of aneroids. 


IMPORTANT PART PLAYED BY GEOLOGICAL SURVEY 


The Geological Survey, born in 1842, has played a very 
important part in the exploration, survey, and mapping 
of Canada. Its maps were made mainly to record the 
location of geological formations. Up to about 1894 
the mapping in the west and northwest was the result of 
exploratory and reconnaissance surveys, but in this year 
regular sheet mapping was undertaken on the scale of 
lin. = 1 mile. 

About the year 1900, a need was felt for geodetic con- 
trol across the country. Military and civilian organi- 
zations expressed the desire for accurate one-mile topo- 
graphic maps of the well-settled districts. The move- 
ment was supported by the Canadian Society of Civil 
Engineers, now the Engineering Institute of Canada, 
and discussed at meetings of the Royal Society of Canada. 

In 1903 the Chief Geographer issued the first sheet of 
the Standard Geographic Series, which up to 1933, when 
the maps were discontinued, was extended to cover the 
southerly part of Ontario and Quebec, the Maritime 
Provinces, and a portion of southern Alberta and British 
Columbia. These maps produced nothing new in the 
way of surveys because they were compiled in the office 
from existing information and without contours. Issued 
at two scales (3.95 and 7.89 miles to the inch), they are 
interesting because for about 25 years they were the 
best maps available of the areas they covered. 

In 1904 the Geographical Section, Department of 
National Defense, may be said to have had its beginning. 
The first sheet mapped included the City of Niagara. 
The survey was designed for a sustained effort, to pro- 
duce standard 1-mile-to-the-inch topographic maps, in 
keeping with the best practice of today. The sheet 
areas were prearranged with boundaries fixed by gra- 
ticule lines so that 
eventually all 
would fit accu- 
rately together 
without gap or 
overlap. 

Originating asa 
plane-table survey 
to the standards 
of the Ordnance 
Survey of Great 
Britain, the Geo- 
graphical Survey 
now utilizes air 
photographs. 
Apart fromcertam 
special needs of 
the Defense De- 
partment, the work 
has been mostly 
concentrated i 
the more densely 
settled part of On- 
tario and Quebec. 

It was in this 
same year of 1904 
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th the British Admuralty 
iested Canada, along 
other self-governing colo- 
nies, to conduct hydrographic 
--eys on its own coasts. The 
»nadian Hydrographic Survey, 
hose earliest work had been on 
the Great Lakes in 1883, was 
recognized by the appointment 
of the first Chief Hydrographic 
Surveyor. The accurate charts 
produced by this service have 
been developed, particularly 
further north, far in advance of 
any accurate land surveys. Con- 
sequently, perhaps more in a 
geographical than in a topo- 
graphical sense, they have been 
an important contribution to 
the complete mapping of the 
Dominion. 

The Geodetic Survey was es- 
tablished in 1905and commenced 





the need was for very accurate 
: maps with a large scale and small 
contour interval, aerial mappers 
there went in for vertical photo- 
graphs, the use of glass instead 
of film, and very complicated and 
expensive machines for plotting 
the photographs. At the outset, 
topographers in the United 
States were cold towards aerial 
mapping and when they did pay 
attention to it were inclined at 
first to experiment with plotting 
machines developed in Europe. 
In Canada there were two 
main reasons which led to pio- 
neering in this mapping method. 
First, many activities, and par- 
ticularly prospecting for precious 
metals, were drawing men far 
afield into the hinterlands be- 
yond the railways, and there 
was a strong demand for accu- 


the much-needed work ofextend- Tueopo.ire Station Set For A Very Lone Bacx- rate maps which could not be 


ing precise horizontal and verti- 
cal control over the country. 
The high standard and the method of this work have been 
the same as those of the U.S. Coast and Geodetic Survey. 

In 1906 the Geological Survey adopted the use of the 
plane table for mapping surveys, and in 1908 a topo- 
graphical division was instituted, staffed by topog- 
raphers as distinguished from geologists. 

Terrain of the Province of British Columbia is largely 
of a mountainous nature interspaced with fertile valleys. 
Consequently, for purposes of development and adminis- 
tration, the value of the topographic map is at a maxi- 
mum. In 1915 this province commenced work on 
phototopography with its own organization and is today 
the only province that maintains a sizable unit purely 
for mapping work. 


THE DEVELOPMENT OF PHOTOGRAPHIC MAPPING 


During the war, 1914-1918, tremendous strides were 
made in developing the airplane, and photographs were 
taken from the air for military use. The airplane and 
the air camera were to revolutionize the art of topo- 
graphic mapping. 

In Europe with its dense population, the boundaries 
of land holdings are usually well marked by roads, 
fences, hedges, drainage ditches, and the like. Since 
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siGHT, CENTERED BETWEEN THE TWO MARKERS met. Owing to the difficulties 


of ground transportation and 
the blindfolding effect of the bush on surveyors on the 
ground, the cost of mapping these undeveloped areas was 
prohibitive. Second, there were a considerable number 
of surveyors trained in the use of the survey camera and 
familiar with its long-range and other attributes. They 
knew what this camera could do when set up high in the 
air on a mountain peak, and they recognized the poten- 
tialities of setting it up on a moving platform and then 
flying it through the air over the vast areas which hitherto 
had been inaccessible except at prohibitive expense. 

This new development, which, in the history of 
Canadian mapping, proved to be the factor which made 
possible the mapping of the hinterlands, was taken up 
by the Topographical Survey Branch. This orginated 
as the Dominion Land Surveys office and had intro- 
duced the ground phototopographic survey as previously 
described. Much credit is due to the old Air Board of 
Canada for fostering the work in its early stages. Con- 
tinuously up to the outbreak of war, towards the close 
of 1939, the actual flying and photographing were carried 
out by the Royal Canadian Air Force. 

In 1921, an initial area of 280 sq miles was photo- 
graphed, and from 1924 on, something in the neighbor- 
hood of 50,000 sq miles were photographed each year 
Both the oblique and the vertical methods were used, the 
former more commonly. Much of the area covered was 
far beyond the limits of geodetic control or, indeed, any 
accurate ground control. 

Ground control, which of course is a necessity for 
plotting air photographs, was provided by astronomic 
observation. Observers with the lightest suitable in 
strumental equipment were transported by aircraft. One 
of these instruments, the British Admiralty pattern 
astrolabe, was used experimentally and a special light 
pattern was finally found which was most suitable for 
this work. 

No paper on the subject under discussion would be 
complete without reference to the National Topographic 
Map Series established by the Topographical Survey 
Branch in 1924. This series is based on a modern con- 
formal projection which suits the extent of Canada’s 
domain. The paper sheets are of standard size, 24 by 
30in. The scales used are 1, 2, 4, 8, and 16 miles to the 
inch. Conventional signs and style are similar to the 














"ae a ere = amon 


218 Civit ENGINEERING for May 1943 Vou. 13, No « 





TRANSPORTATION BY CANOES IN THE FALL AFTER 
First SNow Has FALLEN 


British Ordnance Survey maps, and the index, showing 
where each sheet will fit in, covers the whole of Canada. 

To anyone who has given thought to the problem of 
mapping a vast continental area by an economical and 
organized procedure, it is hardly necessary to explain 
the many benefits arising from a basic system for map 
sheets covering the whole country. Nor is it necessary 
to explain the convenience and value of such a system to 
the great multitude of civilian map users. They would 
otherwise be obliged, when in need of maps covering 
certain districts, to study a number of complicated cata- 
logues or indexes. Even when the maps were located, a 
lot of difficulty would be experienced in using them be- 
cause they would be at different scales, drawn to different 
standards, and of different sizes. 


rHE BASIC MAP-—DIFFICULTIES AND ADVANTAGES 


Perhaps some people do not realize why it 1s not al- 
ways easy to adhere to an organized system of base maps. 
In Canada the reason has been this. The development 
of the country has never been the same as the orderly 
and businesslike development of a valuable estate. No 
generation has ever acted on the basis of putting an ad- 
ministrative fence around the districts within economi- 
cal reach of the railways and highways and then said, 
‘We will develop these areas carefully and economically 
and then later on another generation can fence in a fur 
ther zone and develop that carefully and properly.” 

On the contrary, it has always been a free-for-all 
development extending anywhere that pioneers and 
prospectors chose to go in searching for valuable natural 
resources. These natural resources, for example min- 
erals, naturally do-not occur according to any geometric 
pattern but in widely separated areas of all shapes and 
sizes. Then the demand comes for a map, and it is 
easy to see that with meager financial appropriations the 
strong tendency, if not necessity, is to lay down the map 
boundaries in any direction, adopt a special scale to meet 
the particular circumstances, and do all things to meet 
the exigency in the simplest and cheapest way. The 
inevitable result is, as time goes on, that the maps are 
produced with many variations, gaps, and overlaps—a 
very unsatisfactory situation. 

The production of the National Topographic Series, 
the thing that every modern and progressive country 
needs, is dependent upon a set of accurate base maps. 
This point is regarded as of fundamental importance and 
is worthy of explanation. 

We start off with an organized system of map sheets, 
each with its position on the ground predetermined so 
that when the sheets are completed there will be no gaps 
and no overlaps, and the scale and design of all the sheets 
will be the same. The accurate base topographic map 


is then made, showing all natural features and als, 
features introduced by man if there are any. Suppose 
that the next year a forestry investigation is initiated 
The same base map is used but the colors and conyep. 
tional signs are added to illustrate the forestry data 

Perhaps the following year a geological survey is under. 
taken. Again recourse is had to the same base map 
which with the addition of new colors and conventional 
signs, serves effectively to show the geologic features 
And so with other studies and investigations which may 
be made from time to time—the new information js 
always shown on the same base map. All these sheets 
are conveniently filed away in the same drawer or other 
container, because they are all the same size. As time 
goes on the data become more complete. At any time 
the drawer may be opened, and all the information re. 
garding that particular area is at hand. And if the 
forest area or the geological structure extends off the 
sheet, the next drawer is opened and there is the rest of 
the needed information. 

Mark the advantage for a country like Canada with 
so much ground to cover, and so little money to do it 
with. It is economical, as the base map serves all 
purposes—those of the forester, the geologist, and so 
forth. In time of war, when the nation may be in peril 
of invasion, and maps or air charts are needed in a hurry, 
it is no exaggeration to say that an accurate base map is 
an absolute necessity. 

The need for good topographical maps is not peculiar 
to Canada—it is universal. An excellent statement of 
the case, which the writer has used before but which will 
bear repeating, is from an old report of the then Royal 
Survey Department of Siam: ‘Not only is Science in 
general benefited, but every branch of the industrial and 
commercial development of a country is advanced, if 
good topographical maps of the area of operations are 
available. The general administration in all its branches, 
the location of railways and highways, the planning of 
schemes for water supply, for irrigation, and drainage 
projects, the installation of electric transmission lines, 
even the location of the boundaries of reservations and 
holdings, are all dependent on the supply of good topo 
graphical maps. Therefore, in order to mobilize all the 
available resources of this country and to enable them to 
be exploited to best advantage, it is expedient that all the 
territory within its borders should be triangulated and 
topographically surveyed at the earliest possible date.’ 


STRIP MAPS PRODUCED 


When in recent years the need arose for air charts in 
addition to ground maps, a start was made with a few 
strip charts of commercial routes. It was obvious from 
the first, because of the great ability of the airplane to 
cover distances, that the eventual requirement would be 
for area charts and many of them. There was a strong 
demand for an entirely new series of air charts designed 
exclusively from the air point of view. However, with 
appropriations insufficient for any rapid expansion o! 
one series of base maps, it seemed impossible to undertake 
a new and separate series of air charts. 

This need for economy, which it may be said again 
often leads to good results, was met by extending the 
policy of one base map to meet all requirements. The 
base ground map at the eight-mile scale was revamped 
in certain ways and a special red overprint was used to 
show all necessary air information. In actual service, 
as air navigation charts, the sheets have been found 
satisfactory. When war was declared in 1939, the first 
air charts covering the route of the Trans-Canada At 
way were just about complete 
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Army Camp Water Supply Systems 


Conditions Which Influence Design Principles and Character of Service 


By James Giranp, Assoc. M. Am. Soc. C.E. 
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HE Army program of canton- 

ment construction has pro- 

vided a challenging field for 
the engineer. Here was an oppor- 
tunity to build complete water 
supply systems equivalent to those 
required by medium-sized cities. 
Plans could be drawn for theoreti- 
cally perfect systems without having 
to fit a mass of patchwork left from 


EFORE Pearl Harbor, when the 

main emphasis was on the morale of 
troops, the water supply standards for 
cantonments were equal to, tf not better 
than, those of the most progressive cities. 
Now, however, other factors govern, such 
as material and labor shortages, prevail- 
ing weather, and type of cantonment. 
To illustrate the design principles fol- 
lowed in these water supply installations, 


gal per capita per day. It is doubt- 
ful whether a smaller use can be 
expected. 

The trend in airport design has 
followed the same pattern as the 
cantonments. From the high stand- 
ards of mobilization-type construc- 
tion, the criteria have been re- 
duced constantly to the current dis- 
persed-type airports using theater 








previous construction. It was the Mr. Girand describes several typical of-operations buildings. 


ideal opportunity—and responsi- systems in various parts of the country. 


A few general comments on the 


bility-for the engineer to demon- J//ts paper was originally presented be- consumption of water in army 


strate his ability. 

Before Pearl Harbor, when morale 
was a primary objective of the army, cantonments and 
their water supply systems were constructed to stand- 
ards equal to, if not higher than, those prevailing in the 
better cities. The water requirements for mobilization- 
type cantonments were unusually high, from 100 to 150 
gal per capita per day. Fire protection met the stand- 
ards of the Underwriters’ Laboratories for cities of com- 
parable size. 

Since Pearl Harbor, as the labor and material shortage 
became acute and the emphasis in the army shifted from 
morale to fighting, the standard of cantonment construc- 
tion has been reduced constantly. The first step was the 
ibandonment of the “‘mobilization-type’’ cantonment in 
favor of the “‘theater-of-operations” type. For the latter 
type, the buildings are the cheapest possible construction, 
consisting only of light wood frames with single exterior 
wall sheathing covered with tar paper. In these camps 
no water is provided for the individual barracks. Toilet 
ind bathing facilities are furnished in 
large community bathhouses centrally 
located in the battalion areas. 

Water requirements of the theater-of- 
operations camps are somewhat lower 
than those for the mobilization type 

ibout 70 gal per capita perday. Be- 
cause of the inconvenience of central 
bathhouses, they definitely lower the 
water demand. 

rhe latest development in canton 
ments has been the “‘field camp.’ This 
is another step in reducing the stan 
dards of construction and providing ab- 
solutely minimum facilities. The typi- 
cal field camp consists only of tents 
without floors and the least possible 
building construction. Dry-pit latrines 
ire used in lieu of water-borne sewage. 
Water is furnished only for the mess 
halls and bathhouses, which are located 
long a single distribution main. 
Water requirements for these camps, 
Wing to the decreased facilities avail- 
ble, should be substantially less than 
those tor the theater-of-operations type. 
he camps are being designed for 50 
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fore the Arizona Section of the Society. cantonments might be of interest. 


It is our observation that this 
consumption depends on the facilities available, the 
weather, and the type of occupying troops. The 
design directives emanating from Washington presup 
pose that the consumption can be regulated by mili 
tary authority and will be the same whether the camp 
is located in Maine or the California Desert. It is our 
experience that military control of water consumption 
is entirely ineffective. In one case under personal ob 
servation, there had been a serious accident in a pump 
ing station which shut off the water supply for a week 
The camp was forced to rely on stored water during 
this period. Realizing the gravity of the situation, 
both the Post Commander and the Commanding 
General issued the most stringent orders to curtail the 
consumption of water. Under this strict control, the 
consumption was only reduced from 1,000,000 to 700,000 
gal perday! Itis apparent that under routine operation 
of the water system, when no unusual conditions exist, 





INSTALLATION OF AN ARMY CAMP WATER SuPPLY MAIN 
Concrete Pressure Pipe Used in This Installation 
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GROUND STORAGE FURNISHED BY Two 4-MILLION-GAL 
RESERVOIRS 


it would be quite difficult to control the water consump- 
tion by military direction. 

It was also interesting to note the large water consump- 
tion in these army cantonments. The use of water has 
long been recognized as an index of the standard of living 
of a community. Many of these soldiers came from the 
blighted districts of our cities where the consumption of 
water does not exceed 20 to 30 gal per capita per day. 
However, when they are housed in modern buildings with 
adequate facilities, their consumption of water rises to 
100 or 150 gal per day. 

Just as the army mess halls have added many pounds 
to the weight of the average soldier, so has the army 
raised the standard of personal living and cleanliness. 
It is reported that even in some of the field camps where 
bathing facilities are very primitive, at least 80% of the 
men bathe every day. 

Engineering design of water systems for army camps 
follows the general principles of municipal work. While 
the criteria of water consumption, rates of flow, and fire 
protection, vary somewhat from municipal experience, 
no particular innovations along these lines have been de- 
veloped. 

PROBLEMS CHALLENGE INGENUITY OF ENGINEERS 


These army camps are being designed for a life of five 
to ten years. This design directive, coupled with the 
acute shortage of critical materials, opens an entirely 
new field, challenging to the ingenuity of the engineer. 
Old concepts of building for permanence must be aban- 
doned and new materials and designs adopted to fit pres- 
ent conditions. Steel pipe, in light gages, dipped and 
wrapped, supplants standard weight, at a substantial 
saving of steel. Wood has been extensively used for ele- 
vated water tanks. Non-critical substitutes are con- 
stantly being sought. 

Storage is one of the greatest problems. Where water 
is obtained from wells it is obvious that the cheapest 
storage is in the natural underground water table. 
Where the terrain is suitable, surface storage reservoirs 
on high ground near camp are ideal. Such reservoirs, 
constructed of earth fills, concrete-lined, with light wood 
roofs, cost from 1 to 2 cents per gal. Where such low 
cost can be obtained, it frequently becomes economical 
to use increased storage in lieu of standby pumping equip- 
ment. Elevated steel tanks were constructed for about 
10 cents per gal, but these have been completely banned. 
Elevated wood tanks cost from 25 to 30 cents per gal. 
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This extremely high cost makes the use of tanks so ey. 
pensive that some alternative method of obtaining the 
desired results must be found. The general rule in such 
cases 1s to place greater reliance on pumping stations and 
less dependence on storage. 

Building services require separate studies. The sue. 
cessful operation of the system depends greatly on the 
proper sizing of these connections. In camps using water 
closets with flush valves, it is imperative that the pres. 
sure on the valve under the worst possible loading condj. 





INTERIOR OF A 4-MILLION-GAL RESERVOIR 


tions be maintained at not less than 5 Ib; otherwise the 
valve will not close. If a sufficient number of these valves 
remain open, the entire water system may be drained 
dry. This has occurred in some instances. On the other 
hand, in the field camps where the most critical use of 
water is in bathhouses, it becomes necessary to impose 
some restrictions which will prevent the system from 
being drained by excessive use. By properly sizing the 
service, it is possible to limit the flow to any bathhouse 
to whatever rate the system is designed to carry. 

A schematic diagram of the water system in a mobiliza- 
tion-type cantonment is shown in Fig. 1. Among the 
unusual engineering problems encountered at this site 
were the difficulty of obtaining water from the irregular 
and isolated gravel beds of the river bottom; the neces 
sity for treatment to reduce a hardness ranging from 500 
to 800 ppm; the 600-ft pump lift of the booster station; 
and the large quantity of water required to meet the 
heavy demands of the camp. High-level ground storage 
costing about 1 cent per gal was available at this site. 
This resulted in a decision to use additional storage in 
lieu of standby pumping capacity. The total cost of this 
water system was about $2,000,000. Ninety days were 
required for the engineering plans. 


THEATER-OF-OPERATIONS TYPE OF CANTONMENT 


At one theater-of-operations camp, the water and 
sewer systems governed the site plan to an unusual de- 
gree. Because of the rolling terrain, it was necessary to 
place the various camp units in locations and at cleva- 
tions that could be served by the utilities system. 

At this site the water supply conditions were unusually 
favorable. An excellent supply was obtained practically 
within the camp area from wells arranged to pump 
directly into the supply mains. A combination surge 
chamber and centrifugal sand extractor was installed at 
each pump. A high-level ground storage reservoir Was 
used. Standby pumping capacity was provided by 
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.puliary gasoline engines connected to the well pumps. 
rhe estimated cost of the system was about $1,000,000. 
Engineering design required about six weeks. 

ield-camp construction has been introduced only re- 
cently. In one such camp the availability of water gov- 
erned the site plan. Only one main was used, running 
the length of the camp, and all the buildings requiring 
water were grouped along it. Fire protection was pro- 
vided only along this main, and at no additional cost, 
except for hydrants. , 

At these field camps it was necessary to use elevated 
wood storage tanks. The high cost of these tanks re- 
sulted in a decision to depend principally upon the pump- 
ing station to meet the maximum-flow demands. Only 
100,000-gal total storage was provided for one canton- 
ment comparable in size to those previously described. 
fhe pumping station, on the other hand, has excess and 
standby capacity adequate to furnish all peak flows. 
The principal engineering problems involved in this proj- 
ect were the economic studies to determine the proper 
number and location of the pumping stations and tanks, 
and the size of the distribution main. By drastic lowering 
of standards and design criteria, the cost of the water 
system for such a field camp has been reduced to about 
$100,000. The engineering design for this job required 
about three weeks. 


DISPERSED-TYPE AIR BASE 


Dispersed-type air bases are particularly interesting 
in that considerable ingenuity is required for an economic 
solution of the problem of furnishing a small quantity of 
water over an extremely large area. These air bases 
cover an area comparable to that of the larger canton- 
ments but house only a scattered population. 

In one design of great simplicity practically all the 
buildings requiring water were located adjacent to one 
large looped main. Satisfactory water was obtainable 
from wells within the camp site. Also there was a suit- 
able location for a high-elevation surface storage reser- 
voir. The total cost of this water system was estimated 
at about $280,000. Some three weeks were required for 
the engineering design. 
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BoosteR PUMPING STATION AT A MOBILIZATION CANTONMENT 
Two 21,000-Gal-per-Min, and Two 1,400-Gal-per-Min Units 


Another dispersed-type air base presented an entirely 
different problem. Water service was required at many 
isolated points over the entire area. A high degree of 
fire protection was demanded throughout. This resulted 
in a distribution network closely resembling that of a 
cantonment. Water was obtainable from wells within 
the military reservation, but the quality varied from a 
minimum of 150 to a maximum of 1,000 ppm in hardness. 
It was decided, therefore, to develop the soft-water wells 
for domestic supply and, when necessary, to use the hard- 
water wells for standby fire protection. 

The terrain of this air base was such that elevated 
storage tanks were necessary. Studies indicated that the 
lowest over-all cost of the project would be obtained by 
using a minimum amount of elevated storage (200,000 
gal) and installing additional gasoline-driven well pumps 
to provide a standby service for fire protection. The 
estimated cost of this project was approximately $350,000; 
a period of some four weeks was consumed by the engi- 

neering design. 
It may be of interest to draw cer- 
tain general conclusions from my own 
experience in preparing designs for a 
number of camps. Thorough prepara- 
% sy tion of engineering plans and specifica- 
PY tay tions expedites the construction work, 
oe" even though the lack of immediate con- 
struction activity is disquieting to the 
onennuinh authorities. When complete and proper 

Capacity 4 Million Plans are delivered to the contractor, 

Gattens Each he can organize his work on an intelli- 

gent schedule and can proceed without 

confusion, duplication, or uncertainty. The result is that 

the job will be completed earlier than would have been 

possible if the contractor had started his work before 
the engineer started his plans. 

Intelligent engineering planning and design will re- 
sult in savings of money and materials which are beyond 
calculation, and it is certain that these savings will be 
many times the cost of the engineering services. 

The lowering of design criteria on these army jobs offers 
a valuable experience and point of view to the engineer. 
The extremely high standards of construction of the early 
cantonments were not justified. Similarly, in future 
municipal construction, design criteria can be estab- 
lished more accurately to fit the needs of a particular 
town in the light of this experience. 
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Salvaging a Kettle River Bridge 
Timber Spans Removed from Grand Coulee Reservoir Area 


By Frank A. Banks, Assoc. M. Am. Soc. C.E. 
Supervisinc Enorneer, U.S. Bureau or Rectamation, Denver, Coto. 


ANY interesting engineer- 

ing methods have featured 

the construction of the 
Grand Coulee Dam. The most re- 
cent is the removal of an all-timber 
railroad bridge from within the 
boundaries of the dam's 151-mile- 
long reservoir by loading its two 
spans on barges and floating them 
down the swift stream into the rising 
lake and to the dam for dismantling. 

Che bridge, superseded by a new 
crossing a quarter of a mile down- 
stream, was situated about three miles up the Kettle 
River from its confluence with the Columbia River, 
112 miles above the dam, and was a link in a Great 
Northern branch line. Its two Howe-truss, all-timber 
spans -one 68 ft long, weighing 90 tons, and the other, 
151 ft long, weighing 210 tons—contained about 100,000 
fbm of lumber. 

Bureau of Reclamation crews who successfully removed 
the structure in this extraordinary manner gained their 
experience in similarly dislodging the large Great North- 
ern Railway bridge over the Columbia near Marcus, 113 
miles upstream from the dam. Its seven spans, four of 
steel and three of timber, a quarter of a mile long, were 
floated to the project similarly, and also without mis- 
hap. This crossing, too, was replaced by a new bridge, 
erected five miles downstream. 

The equipment used on the Kettle River dismantling 
consisted of the Paul Bunyan, a power barge driven by 
two 125-hp Diesel engines, the Nespelem, a tug with a 
125-hp gas engine, two freight barges, and a double- 
decker barge to house the 14-man crew, which previously 
was used for the same purpose by WPA workers in clear- 
ing the reservotr. 


Railway. 


tion. 


SWIFT CURRENT SUCCESSFULLY COMBATED 


The largest span was loaded longitudinally on a 495-ton 
barge, 40 by 124 by 6 ft. Because of the swiftness of the 
stream, estimated to be flowing 6 to 7 miles an hour, it 
was difficult to move the vessel sideways upstream, as 
required, into position under the truss. As the two power 
boats pushed, with their propellers turning at maximum 
speed, workmen simultaneously operated winches and 
3-ton rachet lever hoists to pull the barge under the truss. 

The .swift water created another problem. In 
striking the barge, the current forced the upstream side 
into the water, and caused the downstream side to be 
tilted upward. To remedy this, five-ton journal jacks 
were placed between the high side of the barge and the 
bridge to force the vessel into a horizontal position. 

With the barge properly spotted and leveled, pumps 
were started, and the hull partially filled with water, 
lowering it about 2 ft. Twelve-point blocking, consisting 
of cribs 6 ft square, of 12 by 12-in. timbers, was then 
arranged. The last step in loading was to unwater the 
barge and lift the span from its timber piers. 

The Nespelem, by means of a 40-ft line, towed the load 
down the river, while the Paul Bunyan, through a cable 
of similar length, retarded the movement, when neces- 


\ TECESSIT Y for salvaging all struc- 
4 tural materials presented engineers 
of the Columbia Basin Project with the 
problem of dismantling and transporting 
the timbers and iron fittings of the Kettle 
River crossing of the Great Northern 
The rising of impounded 
waters in the stream offered a happy solu- 
Floating equipment, as described 
by Mr. Banks, loaded the timber spans 
and carried them downstream to a point 
where they could readily be dismantled. 


sary, and assisted with the maney- 
vering. Where the Kettle flows into 
the Columbia, it passes, for a dis. 
tance of about 200 yd, through a 
narrow gorge about 95 ft wide and 
marked with menacing boulders. At 
this point, the Paul Bunyan was tied 
to the bank and winch-lines were 
used to slack the span-carrying barge 
slowly down the stream into the 
main river. 

The smaller span was floated and 
transported downstream in similar 
fashion, being placed diagonally on a barge of 400-ton 
capacity, 80 by 40 by 7 ft 10 in. Sixpoint blocking was 
used. Each block was a crib 6-ft square made of 12 
by 12-in. timbers. A small trestle and three all-timber 
piers, dislodged with explosive, were also loaded and 
moved to the dam. 


RISING WATERS REDUCED BRIDGE CLEARANCE 


Proper timing was an important phase of the under- 
taking. To transport the strange shipment through 
restricted passages of the narrow gorge, it was necessary, 
first, to wait for the growing Grand Coulee Dam reservoir 
to back into and deepen the confined areas, and, secondly, 
to move the spans quickly, once this was possible, before 
the rising waters impaired clearance under the new rail- 
road crossing downstream. When the old bridge passed 
under the new, the clearance was found to be only § to 
10 in. Four other bridges were passed under with a 
greater margin. 

Bureau records show that two days were required to 
transport the working flotilla from the dam to the 
bridge, one day to do the loading, two days to make the 
return trip with the bridge sections, and four days to dis 
mantle them near the dam. The dismantling operation 
was considered highly successful from the standpoint oi 
savings in both man-hours and cost. Ordinarily the job 
would have necessitated moving a derrick 150 miles over 
land from the dam to the bridge, to drive piling for false 
work and to handle timbers, and the transportation of 
the dismantled sections to the dam an equal distance. 

With lumber an important war material, now difficult 
to obtain, the salvage value of the bridge is high. The 
Bureau recently purchased a sawmill to cut up the tim- 
bers and those of several other spans, and also green logs 
to be floated down the reservoir, from the forests along 
its shore, to the dam. 

Removal of bridges and construction of new spans was 
but a smail part of the program of relocating highways 
and railroads situated within the reservoir. The Bureau 
was required to construct 90.49 miles of state primary 
highway, 89.33 miles of secondary roads, 27 miles ot 
railway, three major bridges, six smaller bridges, and 
numerous other structures. 

The reservoir extends northward from the dam to the 
Canadian border. It has an average width of 4,000 ft, 
and directly upstream from the dam it is more than 
400 ft deep. It is one of the largest man-made lakes 
the world. 
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SuHort SPAN WAS PLACED DIAGONALLY 
Across THE BARGE BECAUSE OF LIMITED 
CLEARANCE BETWEEN PIERS 
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Concrete Pavements Without Steel 


Designs That Have Been Adopted for State Highways, Military Access Roads, and Airports 


By L. E. ANprews, Assoc. M. Am. Soc. C.E. 


ReGionat Hicuway Enoineer, Porttanp Cement AssocitaTiIon, New York, N.Y 


ONSTRUCTION practices, 
as carried on in the past by 
the states and other road- 

building agencies, have shown a 
wide variety of concrete pavement 
design, in so far as use of steel and 
jointing arrangements are con- 
cerned. Service records of pave- 
ment performance on these proj- 
ects have helped to support the 
theoretical considerations which 
must be set up in design procedure. 
To determine where and in what 
quantities steel may be eliminated, 
it is desirable to analyze its function. 

In general the unit distribution of military loads 1s 
such that the usual slab thicknesses required for normal 
heavy-duty civil use need not be exceeded. Therefore 
this paper is concerned chiefly with changes in other 
design details to meet the critical materials situation. 


design practice. 


changed all that. 


steel. 


Engineering 


DISTRIBUTED REINFORCEMENT 


Distributed steel in the form of bar mats or wire mesh 
is used to hold the faces of slabs closely together where 
intermediate cracks occur between joints, and thus 
avoid free edges and corners. The amount of distributed 
steel commonly used does not increase the load-carrying 
capacity of uncracked slabs nor does it prevent cracking. 
However, after cracks occur it holds them tightly closed, 
thus providing load transfer across irregular slab faces. 

In the thickened-edge type of design it is important 
that load transfer be maintained where intermediate 
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SuppBase SLAB AT EXPANSION JOINT PREVENTS DISLOCATION 
OF PAVEMENT 


Expansion Joint Filler of Redwood in Place 


cracks occur in order that otherwise weak sections may 
be avoided. Where a uniform depth of slab is used, the 
edges at open cracks will be as strong as the exterior 
edges. 

The infiltration of dirt and sand into cracks is mini- 
mized where they are held closely together by steel. 
Such progressive infiltration of incompressible foreign 


VW "ARTIME restrictions upon the use 

of certain materials have been di- 
rectly responsible for many changes in 
In the case of concrete 
pavements, steel had previously been 
considered essential to rational design, 
but the creation of the 
Now, as Mr. Andrews 
explains, roadway surfaces of all classes 
are being constructed without a pound of 
This paper was presented at the 
Joint Meeting of the Soctety and the 
Institute of Canada at 
Niagara Falls, Canada. 


















material is generally considered an 
important factor in developing high 
compressive stresses and ultimate 
‘“blow-ups’’ in existing pavements. 

There is ample evidence from exist- 
ing pavements that proper jointing 
will greatly reduce or practically eli. 
minate intermediate cracking. Since 
the principal function of distributed 
steel is to insure close contact of 
slab faces at cracks, which may 
occur between joints, it is logical 
that the adoption of an adequate 
jointing design is the first and most 
important step in reducing or elimi- 
nating the need for such steel. 

Condition surveys and experience over a period of 
years in many states throughout the country have es. 
tablished the conclusion that adequate crack control can 
be secured by the use of joints spaced to form the follow. 
ing slab lengths, depending on the kind of coarse aggre- 
gate used in the concrete: 


“critical” list 


Types or COARSE SLAB LENGTH 


AGGREGATE (Fr) 
Granite and trap rock ae ae 
SO a ee, ee awe 
Flinty limestone. . . ‘er a” a oe ae 
Gravel: Caleareous ... a «0d & ee 
Siliceous .... : , es = =e 
Less than */, in. size 5%, , sa 
re, a: bia af Sle :, 2° Sa ere 15 


These slab lengths can be secured most economicall) 
by a combination of expansion and intermediate con 
traction joints. The dummy groove is the most popular 
method of forming contraction joints. It provides an 
excellent anchorage for the joint sealing material, thus 
offering much better protection against infiltration oi 
foreign materials than a similar seal on the slab surface at 
an ordinary crack. 

Tie-bars are used principally across interior longitudi 
nal joints to hold slab faces closely together, thereby pre 





Cuttinc A Dummy CONTRACTION JOINT 
Tool Consists of Light-Section T-Rail with Base Cut Off 
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enting free edges in the interior portion and maintaining 
anced structural strength between the interior of the 
jab and the thickened edge. Adequate load transfer, 
wwever, must be accomplished by tongue-and-groove 
construction or aggregate interlock below the dummy 
sroove, depending on the type of joint detail desired. 
fie-bars are not needed where the pavement is of uni- 
form depth, since both the interior and exterior edges 
have the same structural strength. However, it may be 
desirable to supply them under some conditions to pre- 








MACHINE FOR CuTTING DumMMy CONTRACTION JOINTS ON A 
MILITARY ACCESS ROUTE 


16.5 Miles of Two-Lane Road Constructed in 25 Working Days 


vent slab separation and possible vertical displacement 
along longitudinal joints. 

lie-bars will not be needed at interior longitudinal 
joints of thickened-edge slabs where such edges are 
thickened in a manner similar to the exterior edges, un- 
less required to prevent slab separation. For two-lanes- 
at-a-time construction, the longitudinal dummy-joint 
groove should be cut to such a depth that the concrete 
below the groove is at least one inch less in thickness 
than the interior thin portion of the slab. This is essen- 
tial to insure that the resulting crack will occur at the 
dummy joint. 

For lane-at-a-time construction, it is recommended 
that a tongue and groove be provided at the longitudinal 
construction joint in order to 
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SUBGRADE PREPARATION FOR LANE-AT-A-TIME CONSTRUCTION 


Dummy Contraction Joints at 15-Ft Intervals 


one slab to the other and in this way reduce stresses in 
slab ends and corners. A secondary purpose is to prevent 
vertical displacement of the slab ends under some sub- 
grade and traffic conditions. 

In thickened-edge pavements, slip dowels provide a 
structural balance at transverse expansion joints by 
avoiding critical stresses from wheel loads in the thin 
section of the slab and at corners. The same purpose is 
served at transverse contraction joints where there is no 
aggregate interlock because of the small size of the coarse 
aggregate used, or where vertical butt-type construction 
joints are installed. The only function of slip dowels in 
uniform-depth pavements, except at the slab corners, 
is to prevent vertical displacement. 

Slip dowels or similar devices are needed to transfer 
wheel loads at transverse expansion joints unless some 
other adequate means is provided to strengthen or sup- 
port the slab ends. The quantity of steel required for 
dowels can be materially reduced by placing the expan- 
sion joints at long intervals. 


THE PROBLEM OF EXPANSION JOINTS 


Research data and field observations indicate that a 
rather limited amount of expansion space, much less than 
commonly used, will protect the pavement from critical 
compressive stresses. Also, if dummy-groove contrac- 
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load, and to tie the slabs to- 
gether. This type of con- 
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LANE-AT-A-TIME CONSTRUCTION SECTION B-B TWO-LANES-AT-A-TIME CONSTRUCTION 








Longitudinal Dummy Groove Joint 






































Slip dowels or other metal 
devices are installed across __TYPE OF ROAD A|B c D| e&) [FIA SQ YD | CU YD 
transverse joints for the trans- Primary Metropolitan Area | 11' | 22" | 15'to25' | 7" | 10" [26"] 17" | ouanries | 12907 | 27728 
fer of load and to provide free Primary — Rural Area 11' | 22" | 15' to 25" | 6" o |2 | 17 | fori mue | 12907 | 23670 
longitudinal movement of slab Primary Lightly Traveled | 10' | 20° | is'to2s'|55"| a" | 2 | 17" 11733 | 19705 
County Trunk 9 | is' | istto2s | se [| 75" [a [if | 10560 | 16425 



































ends at the joint. Their pri- 
mary purpose is to transfer wee 
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TYPICAL CONCRETE PAVEMENT WITH No STEEL 


Portland Cement Association Design 
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Longtuaina Section Same as Design 1 


Two-Lanes-at-a-Time Construction 


joint in the direction of traffic. 
Some trouble of this sort was 
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LONGITUDINAL SCETION DESIGN 3 


" Doweled £ xpansion 
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tion joints are spaced to control cracking and are prop- 
erly maintaimed to exclude infiltration of foreign ma 
terial, very little expansion space is needed. 

» There are distinct advantages in providing only 
sufficient expansion space to keep compressive stresses 
within safe limits. Under these conditions the slab will 
be under compression at temperatures above that ob 
taining at the time of placement. Then at lower tem 
peratures the contraction-joint opening will be at a mint 
mum, which is important in providing load transfer at 
these joints. The additional compressive stress caused 
by longer spacing of expansion joints will actually be 
beneficial in reducing tensile stresses caused by warping 
ind loads 

Factors affecting expansion space requirements are the 
variations from the temperature at which the pavement 
was placed, and the possible infiltration of inert material 
into cracks and joints. Field observation and theoretical 
inalysis indicate that with normal materials, under aver 
age climatic conditions and with the contraction-joimt 
interval recommended, */,-in. expansion joints at 400 to 
6H00-ft spacings will protect the pavement from critical 
compressive stresses. Expansion joints may be omitted 
entirely where conditions are particularly favorable. 
Dowel steel can be reduced 70 to SOC, by using */,-in. 
expansion joints at 400 to 600-ft intervals in place of the 
120 ft required by some official regulations. 

Dowels may be entirely eliminated at transverse ex 
pansion and construction joints and a structural balance 
may still be maintained by thickening the slab ends so 
that they require no support from 
abutting slabs. Experience and 
studies of performance indicate that 
the slab end should be thickened by 
a straight-line slope from the normal 
cross section at a point 5 to 10 ft 
back from the joint to such depth as 
required at the jomt. 

When dowels are to be eliminated 
in thickened-edge pavements, it will 
be necessary to thicken the slab ends 
it expansion and construction joints 


Two-Lanes-at-a- Time Construction 





subslabs cast in place ahead 
of normal pavement construce- 
tion. The first use of this 
type of construction in this 
area was about 8 years ago in New York State. Since 
then it has been used in New Jersey. The supporting 
slabs have been 4 to 6 in. thick and 4 to 5 ft wide. Re- 
sults have been quite satisfactory. Designs using addi- 
tional concrete at the slab ends will usually cost more 
than dowels, but such costs may be justified at this time 
in order to conserve steel. 


ELIMINATION OF DOWELS AT CONTRACTION JOINTS 


When expansion joints are spaced at relatively long 
intervals and intermediate dummy contraction joints 
are spaced at the intervals here recommended, dowels will 
not be required for load transfer across the contraction 
joints. When the pavement is in compression, the con- 
traction joints will be tightly closed. 

Where contraction joints are spaced so as to prevent 
intermediate cracks from occurring, the amount of con 
traction of each of the relatively short slabs will be very 
small and not sufficient to open the dummy contraction 
joints and interfere with aggregate interlock below the 
dummy groove and transfer of load across the joint. Ob- 
servations and studies of joint performance in many 
states throughout the country show that entirely satis 
factory results may be expected with undoweled dummy 
contraction joints. 

The design principles that have been outlined are now 
developing into accepted practice throughout the coun- 
try. A typical design using no steel, as published by 
the Portland Cement Association, is shown in Fig. 1. 
In Fig. 2 are shown variations of this design to be used 
when conditions warrant. 

Most of the highway depart- 
ments in the northeastern states have 
adopted plain concrete pavement 
designs, with dummy contraction 
joints at an average of about 20 ft 
apart. Spacing of transverse expan- 
sion joints has varied. The average 
has been about 120 ft, but on some 
projects spacings up to 500 and 600 ft 
are being used. 

The military establishments and 








in order to maintain a structural bal- 
ince. Also, slab-end thickening will 
be required in the case of uniform 
depth pavement in order to secure 
the most economical slab design. 
Otherwise the pavement would have 
to be uniformly of the thickness re 
quired for structural adequacy at 
the free corners 

On heavy-duty pavements, and par TyprcaL Dummy 
ticularly where subgrade conditions 





AFTER FILLING with Mastic MATERIA! 


the various aviation agencies have 
also adopted plain concrete pave- 
ment designs very similar to those 
here described. The large airport 
programs which have been under 
construction for some time, based on 
such designs, are showing very satis- 
factory results. The use of short slab 
lengths (15 to 20 ft) with relatively 


CONTRACTION JOINT long intervals between expans sion 


joints, has proved the merit of this 
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Angle of Load to Grain for 
By M.S. Ketcuvum, 


THE greatest stumbling bleck to the proper under- 
standing of the structural action of timber connectors 

the method of obtaining the angle of load in the con- 
nector to the grain of the wood. The joint in the timber 
truss sketched in Fig. 1 (a) represents a typical case. 
lhe vertical compression strut is placed on the inside and 
the chord members on the outside, with the diagonals be- 
tween. The problem is to find the angle of the load to 
the grain for each of the contact faces of the members at 
this joint. 

For solving problems involving forces, the universal 
tool is the free body diagram. This diagram shows a 
portion of the structure cut away from the remaining 
eart. All the forces known or unknown are indicated. 
[hese forces must hold the free body equilibrium. 
For example, the sketch of the joint in Fig. 1 (a) is 
. typical free body diagram, because the entire joint has 
been cut away from the other parts of the truss, and the 
forces shown hold the joint in equilibrium. To find the 
internal action in the joint, it will be necessary to take 
the joint apart piece by piece and show the forces that 
hold these pieces together. 

[he first member to be studied will be the vertical, for 
which the free body diagram 1s shown in Fig. | (6). The 
single force of 5.0 kips through the two connectors is all 
that is required to hold the member in equilibrium. 
lherefore, in the vertical, the angle of load to the grain 
is zero. Next, the inside face of the diagonals will be 
studied. The load in each chord member and diagonal 
is half of the total stress, and in Fig. 1 (c) only one chord 
member and one diagonal are shown. The force in the 
connector is P = 2.5 kips. The sketch clearly shows that 
the angle of load to the grain for this joint is 18°. 

To solve for the forces on the outside face of the 
diagonals, the diagram sketched in Fig. 1 (d) is used. 
[he only force necessary to hold the vertical and di 
ional in equilibrium is a 5.5-kip force, horizontal. The 
ingle of load to the grain is 42° 

lhe final free body diagram, Fig. | (e) is a sketch of one 
i the chord members. The angle of load to the grain is 
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‘mber Connectors 


zero. The only member in this truss for which there 1s an 
angle of load to the grain is the diagonal. It is difficult 
to visualize the action of ring connectors clearly without 
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Fic. 1 TypicaL Free Bopy DIAGRAMS 








the aid of free body diagrams, and they should be drawn 
whenever there is any uncertainty about the structural 
action. 





Stresses and Displacements from Loads Over 
Rectangular Are 


By HamMittron Gray, Jun. Am. Soc. C.E 


AssIsTANT Proressor or Civit. ENGINEERING, 


[)!s! RIBUTION of stresses under a rectangular 
shaped load has long been a problem which has had 
iderable practical application in foundation engi 
neering The fundamental solution of Boussinesq for 
stresses and strains induced in a semi-infinite iso 
and homogeneous elastic mass, by a concentrated 
ipplied normally to its plane surface, is extended by 
integration to cover various types of distributed 


New York University, New York, N.Y 


surface loads. Other methods have been employed, but 
the method of integration is most readily understood, and 
is relatively easy to apply. 

A case that has not to the author's knowledge been 
previously published is that of a planar variation of 
stress over a rectangular area. Any irregular surface 
load distribution can be analyzed by arithmetical sum 
mation utilizing Boussinesq’s point load formulas, but 
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Fic. 1 Turee-DIMENSIONAL ILLUSTRATION OF NON-UNIFORM 


DISTRIBUTION OF SURFACE LOAD 


the writer has found that in many cases the development 
and use of an explicit formula require less time and 
effort than the tedious subdivision of the loaded area and 
computation otherwise involved. 

The situation is illustrated in Fig. 1, and the results 
were secured by evaluating the integrals 


i Elle 
rR ° 
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over the loaded area. The figure illustrates the signifi- 
cance of most of the symbols employed. In addition, 
the following notation is used: 


= normal stress on horizontal planes 
= vertical displacement 
= modulus of elasticity of elastic body 
= Poisson's ratio of elastic body 

x? + y’ + s* for point P 
Vv (a — x)? + y*? + 3 for point Q 


= ab 


mae ae mos 
I 
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2 b? ao 2 
,* a’ + 5? bh 2? 
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The results of the evaluation of the first integral are: 
Pnbfs 3 
At P, ¢, “es E 5K | 


» Pa sR, _ 3 é 1 — 2 
At Q, o,' = 5 E £*;> Va? + R,32" 


The sum, ¢, + o, = ¢,” gives the stress under the 
corner of a uniformly loaded rectangular area: 


»_ pfabe 2 +R* .. , ab 
oa 2 abs 2R,? + ab +" Jaa + Re he 





Figure 2 shows curves giving the relation between 


©,/ Pur e'/ Pm» 6"/Pm, and z/a for various ratios of b/a. 
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When 6 approaches infinity, the results become 


az : a 
¢, = Pn ; ¢, = Pm sin 
2 Ro? Qn R, 


which is in agreement with the formulas of Carothers for 
the case of plane strain. 
For settlements, we have: 


At P,8 = reo — a 


2rE a 


ps? sinh-"? + (a? — ywa* — yz") sinh 6] 
z R, | 


atg,3= ite rake — shits a 


nl b 
us") sinh R + 2(1 — yw) x 


ab sinh- © 2u — l)jaz sin-' — ee el 
R, + (2u \ Va? + mal 

Curves showing the variation of 5/6, (where 6, denotes 
the subsidence of the surface) with z/a may also be 
plotted. In this case the value of «4 must be taken into 
account. 

It is interesting to note that the stresses do not vary 
appreciably near the surface when the ratio }/a is in- 
creased from 2 to infinity. Computation of values 
necessary for plotting similar curves for other values of 
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Fic. 2. RELATIONSHIP BETWEEN NorRMAL Stress Divipep BY 
AppLiep Loap AND Deptu BELOW THE LOADING PLANE, DiviDED 
BY ONE DIMENSION OF THE LOADED AREA 
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contact pressures. Consequently the use of formulas jealous of professional status) can be applied in most cir- 
similar to the foregoing will furnish results which must cumstances to secure a closer estimate. f 
u) xX 1 
= Our Readers $ ) 
te ur Keaders Say— | 
» be . ‘ . : 
into In Comment on Papers, Society Affairs, and Related Professional Interests 
vary 
; in- R . . . 
d f Soc Membersh d 
ues egrading o iety Membership Propose 
According to the long-standing policy of C1vi. ENGINEERING, any ; 
oy criticism of Society management is eligible for publication, provided 
in it is accompanied by appropriate rejoinder from the official or com- 
mittee of the Society most closely concerned. On this basis the two 
following letters are printed in parallel. 
To True Eprror: Some twenty years ago when registration was __ ship to the new grades. I am sure the Board of Direction will wel- 
a burning question and the writer was serving on the Board of come letters from the membership commenting on the proposed 
> Direction of the Society, he spoke at a meeting in favor of registra- change. 
; tion and stated that young engineers need recognition, research, Lewis D. Ricuts, M. Am. Soc. CE. 
and registration. Roselle, NJ. ; 
; Recently Dean C. R. Young, M. Am. Soc. C.E., pointed out that . f 
aa registration is not in itself sufficient, but our Board of Direction - 
fails to recognize that admission to corporate membership in the ‘ 
Society is our first acknowledgment that a young man is an “To rue Eprror: As chairman of the Membership Qualifica- 
engineer. tions Committee, the writer has been asked to comment on Mr. : 
ary) In the other professions in New York State, lawyers may be Lewis D. Rights’ letter. 4 
recognized by the courts when they are 21 years old and have We have quite recently voted on a general overhauling of mem- i 
a passed the state bar examinations. Doctors may practice when _ bership titles, and the Society has indicated a preference for the 
they have completed specified studies, are 21 years of age, and have existing system. Time is giving them a traditional value, and they 
—_ been granted a state license. Ministers may preach as soon as they have been honored in acceptance by our most distinguished mem- 
are approved by their official boards. But civil engineers must be bers. I believe there will be less and less disposition to tinker with 
—| 27 years of age (which in practice means that they are nearly 30) them. The term “Master Member” corresponds to ‘‘master”’ 
before they are recognized by our august body, which laysemphasis plumber or barber, and indicates the employing tradesman, rather 
_— on old age rather than achievement. than any special qualification. The change in minimum ages is not 
History tells us that George Washington was commissioned a important, that for the second membership grade being lowered 
— public surveyor at 16 and at 21 departed on a delicate government just two years, from 27 to 25. Thus the only really fundamental 
mission to warn the French to keep out of the Ohio country. Ac- step advocated by Mr. Rights is to give Juniors the privilege of 
— cording to the Encyclopedia Americana, Admiral Farragut com- voting. The arguments on this question will relate to two points: 
manded a battleship and fought a bloody engagement with the 1. Have Juniors adequate background in professional and 
-_ British at the ripe age of 14. Andrew Carnegie was superintendent Society matters to make their ballots effective? 
of military roads and telegraphs at the age of 21. 2. Do they really seek the privilege of voting? 
ae I therefore propose a regrading of the membership which would The corporate member of our Society has an opportunity to ex- | 
drop the anomalous title of Associate Member and establish a press himself in the election of officers and directors, and from 
“7 Junior Corporate Membership, as follows: time to time on constitutional changes, submitted in due form. In 
a both cases, intelligent exercise of the suffrage privilege requires 
_ aanene Paorosap Acs Duns acquaintance among our members and knowledge of Society prob- 
er — — pp $15 lems. This introduces a time factor, and demands attendance at 
= seaaind er a " 3s — — meetings and reading of our publications. The new member, even 
now, stepping into the Society does not have this background. 
—- It will be noted that the minimum age of 25 has been adopted by Fortunately the majority enter through the Junior grade, and the 
BY a number of state registration boards. period for seasoning and experience in Society affairs does not ap- 
ED Che Board of Direction should arrange for. the changes in the pear too long. Juniors are being given special encouragement by 
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5 » is easy, and families of these curves furnish a ready 
means of estimating the pressures induced by similar 
loadings. In conclusion it should be noted that by prop- 
erly combining the foregoing solutions it is possible to 
determine the stresses due to rather complicated dis- 
continuous surface loads. It must also be realized that 
in actual practice the type of pressure exerted between 
the earth and the substructure is in all probability quite 
unlike the distribution assumed. 

In the first place, shearing stresses are unavoidably 
introduced, and these are certain to influence the actual 
value of o, as well as other normal stresses. In the 
second place, the flexural stiffness of the substructure 
results in displacements and stresses other than those 
computed on the basis of assumed distributions of normal 


necessarily be merely estimates of what might occur, and 
not exact analyses of certainties. 

In some instances one may use two extremes to define 
the probable range of actual stresses or subsidences. 
For example, when dealing with building loads that are 
relatively unvarying over the area occupied, one may 
consider (a) that the corresponding foundation pressure is 
uniformly distributed over the area, thus neglecting the 
stiffness of the foundation and superstructure, and (0) 
that the foundation and superstructure are so rigid that 
the foundation undergoes a uniform subsidence while the 
pressures reacting thereon are not uniform. (An exact 
solution for this case has never come to the writer's atten- 
tion.) The actual conditions logically lie between these 
two extremes and only a guess (or ‘‘judgment’’ if we are 














Constitution and make rules for adjustments of present member- 





the Sections, and do now actively participate in the technical 
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sessions and social contacts of the Sections as well as their own 
Junior forums 

If the Juniors are generally demanding the right to vote, they 
certainly value this privilege more than do most of our corporate 
members. The percentage of those eligible to vote who cast bal- 
lots in the annual elections varies from 24% to 39%. This may 
mean indifference, or it may mean satisfaction with present policies 
and management. The salvation of democratic institutions is the 
power of the voter to upset conditions when they are seriously 
wrong 

Before the Board of Direction initiates any formal consideration 
of changes, I am sure it will want to know that a substantial sec- 
tion of the membership supports the proposed plan. 


Joun W. CunninGuam, M. Am. Soc. C.E. 
Chairman of the Committee on 
Membership Qualifications 
Portland, Ore 





Alcan Highway and Peace River 
Crossing 


To tue Eprror: Relative to General Sturdevant's paper on the 
Alcan Highway, in the March issue, it is of interest that about 
1930 the late Col. William Mitchell discussed with the writer his 
idea of a chain of air fields and a highway to Alaska from Edmon- 
ton, which was based on information he obtained from Klondike 
miners who came in by that route while he was with the Signal 
Corps in Alaska. 

The Alcan Highway as built follows Colonel Mitchell's plan sub- 
stantially, except that it starts from Dawson Creek, the railhead 
on the south side of the Peace River, instead of from Hines Creek, 
the railhead of the branch of the Northern Alberta Railways on the 
north side of the river, as planned by Mitchell. This starting from 
Dawson Creek makes it necessary to cross the Peace River at 
Fort St. John, and this crossing is one of the major engineering 
difficulties of the Alean Highway 

The Peace River is wide, and is subject to ice troubles and to 
floods of 300,000 cu ft per sec. Mr. MacDonald, in his paper in 
the April issue, states that the crossing will be by an 1,S800-ft 
suspension bridge. But this will require much time and critical 
materials. Furthermore, the river banks are from 800 to 900 ft 
high at this point, and experience in northern Alberta is that such 
approach grades and cut-bank locations usualiy require heavy 
maintenance 

It might be well to consider building a highway from the railhead 
on the north side of the river, as planned by Mitchell, to connect 
with the highway already built north from Fort St. John. A pack 
trail has been operated over this route for many years. 


W. L. Waters, M. Am. Soc. C.E. 
Consulting Engineer 
Vew York, N.} 





Engineers Fitted to Make Compre- 
hensive Community Plans 


lo rue Eprror: The letter by Jacob Mark, entitled ‘Future of 
City Planning and Housing,’’ that appeared in the April issue of 
Civit ENGINEERING was read with much interest and appreciation. 

The Planning Act of the State of California makes it mandatory 
that “every city and every county shall adopt and establish, as 
herein provided, a Master Plan of said city or county and official 
plans based thereon. Said plans are hereby declared to be estab- 
lished to conserve and promote the public health, safety, and gen- 
eral welfare.” 

I know of no professional group that deals with safety as much 


as do the engineers; in other words, the engineer is responsible for 


the construction that is used by the general public. In matters of 
health, again the engineer is involved, in cooperation with the 
various health departments. In my opinion, the engineer has not 
been directly responsible for’ general welfare work. The politician 


and the promoter have more or less made this their issue, for their 


own benefit, and in most cases have received credit from the 


public 
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Here is an opportunity for the engineer to spend some time on g 
comprehensive plan for the community. This plan does not have to 
be worked out in detail, but must be so drawn as to form a guide 
for the people of the community to consider. In this way, the 
engineer would introduce the idea and leave the work of carrying 
out the plan to completion to the politician and the promoter. 

In order to further the interest of engineers in future planning, 
I would like to see a series of articles discussing planning procedure 
appear in CrviL ENGINEERING each month for a period depending 
upon emergency conditions; then, later, reports and recommenda. 
tions for future community development. 


Lorin W. Deewa t, A.soc. M. Am. Soc. CR. 
County Planning Engineer, San Diego 
County Planning Commission 
San Diego, Calif. 





Practical Courses in City Planning 


Needed 


Dear Sir: The letter by Jacot» Mark, in the April issue (page 
187), was of particular interest to me. I agree with his statement 
that engineers, in general, show a surprising lack of interest jn 
city planning and housing. 

Several years ago I took some lecture courses in housing and 
planning at the New School for Social Research in New York City 
There was not even a handful of technical men in any of the 
classes. Most of the students were teachers or social workers 
After attending these lectures I came to the conclusion that courses 
devised especially for engineers and architects and dealing with 
design problems of housing and city planning projects would be of 
more practical benefit. 

However, I was most interested in Mr. Mark’s statement that 
greater opportunities will come to the engineer, if he will only be- 
come interested in the subject. I have been interested in city plan- 
ning and housing ever since I attended college, yet have not been 
successful in entering the field. 

Most positions in this field are in government service with all the 
red tape involved in securing the position one most desires. When 
positions are filled from general lists, one’s luck depends on which 
agency needs men at the time his name is reached for certification 
When positions requiring special college courses and/or experience 
are involved, no credit is given for reading Civic ENGINEERING, 
the Architectural Forum, or all the pamphlets issued by the U.S 
Housing Authority. 

Leaders in various professions are always making statements as 
to the great opportunities in their respective fields of endeavor 
Very often young men like myself are at a loss as to how to take 
advantage of these opportunities. Perhaps Mr. Mark and other 
engineers specializing in housing and city planning could offer 
definite suggestions. 


HERBERT E. BLAKEMAN, Jun. Am. Soc. CE 
Assistant Naval Architect, 
Mare Island Navy Yard 
Mare Island, Calif. 





Basic Engineering Education a 
Vital Consideration 


To tHe Eprror: Permit me to applaud Dr. Cooley's “A Crisis 
in Education,” in the April issue of Crvit ENGINEERING. It is not 
only most authoritative but also most cogent and timely. 

In their frantic pursuit of immediate objectives—whether mili 
tary, political, selfish, or visionary—many in places of high 
authority or power apparently neglect any consideration of effects 
other than the one they pursue. When so fundamental a considera 
tion as education is attacked as now, it behooves those leaders not 
actively in the case to regard carefully the possible concomitants 
of the rush of the hounds and the after-effects likely to be attendan' 
on the success of the chase itself. 

Dr. Cooley has well suggested this. Other responsible educator, 
if they have not digested his remarks, would do well to consider 
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.criously in the midst of the clamor for short-cuts to “Engi- 
“30-day wonders” was once a phrase for them 
\eglect of the constantly growing need for breadth of founda- 
‘o engineering education and attempts to eliminate the cultural 
_udies (to shorten the courses), and to force the development of 
engineering students beyond a reasonable degree of industry (even 
if a rational weeding of the ‘“*book-minded” from the ‘‘hand-minded”’ 
could be had) can only result in reducing the differences between 
the professional man and tne technician. Such a result would be 
deplorable from the viewpoint of those who have contributed during 
the past toward establishing engineering among the ‘‘learned pro- 


fessions.”” 
Some thirty years ago the writer submitted to another engineering 


organization some suggestions along the lines of Dr. Cooley's 
‘More, Not Less, Education.’’ The reaction seemed to be hostile 
because “it would require more effort from the already overbur- 
dened teachers.” But times have changed, and under present con- 
ditions doubtless a similar objection to Dr. Cooley's words will not 
be raised. We can hope so at least, and recognize our debt to him 
for this article. 

W. W. Crossy, M. Am. Soc. C.E 

Consulting Engineer 

Coronado, Caltf. 





Comments on Estimating Flood 
Frequencies 


fo THe Eprror: The remarks of Prof. W. E. Howland, in the 
April issue, regarding my article, “A Simple Method of Estimating 
Flood Frequency,”’ in the February issue, are much appreciated. 
It is true that not all records plot as a straight line even on this 
paper, but it is believed that more of them will than would on 
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normal probability paper. If it is evident that a curve gives a 
better fit than a straight line it should be used, but its extrapolation 
is more uncertain, and Hazen's method may be preferred, in spite 
of the extra work. 

My attention has also been called to a weakness in the article as 
published. What is there called the return-period and represented 
by the letter 7, is not the average frequency of all floods of a given 
magnitude, but only of the annual floods. In some years there 
will be a second or even a third flood greater than the maximum 
of some other years, and these should be included if the average 
frequency of small floods is desired. However, a flood with an 
average frequency of 10 or 20 years will almost never occur more 
than once in the same water year. Thus the line drawn in Fig. 1 of 
my article represents the frequency of all floods from 10 to 20 years 
and up 

The data for secondary floods at Hartford are not available, but 
a similar record of 94 years for the Cumberland River at Nashville 
shows a mean annual flood of 122,000 cu ft per sec; and the annual 
flood equaled or exceeded this 42 times in the 94 years, which gives 
an average frequency of 2.24 years as against the theoretical 2.33 
(the ‘2.376 years” in my original article is a misprint for 2.3276). 
But counting all floods, 122,000 cu ft per sec was equaled or ex- 
ceeded 56 times in the 94-year period, so that the real average fre 
quency was 1.68 years. An annual flood of 100,000 cu ft per sec 
was equaled or exceeded 74 times for a frequency of 1.27 years. 
However, counting all floods of 100,000 cu ft per sec or over, there 
were 121, so that the frequency was 0.78 years. 

If all these floods are plotted on the special plotting paper de- 
scribed, a curved line results. In fact, if it is desired to use these 
secondary floods it is better to use semi-logarithmic paper. But 
about twice as many floods are required to give the same accuracy 
as by the use of annual floods alone. 

Ratpu W. Powe tr, M. Am. Soc. C.E 
Associate Professor of Mechanics, 
Ohio State University 
Columbus, Ohio 





Forum on Professional Relations 


CONDUCTED COLUMN OF HYPOTHETICAL QUESTIONS WITH ANSWERS BY DR. MEAD 


For some months past Dr. Mead has been answering questions on engineering. ethics 
in these columns. Currently Dr. Mead gives his answer to Question No. 8, which was 
announced in the March issue. The question states that “An engineer who had pur- 
chased a number of shares of stock in a local public service company was asked by the di- 
rectors of the company to make a report on a project which they had under considera- 
tion. The directors of the company were ignorant of the fact that the engineer owned 
stock in the company. Should the engineer accept the job?” 


It should always be a point of honor for the engineer to inform 
his client or employer fully as to every condition that may affect 
his judgment concerning any project on which he is asked to report. 
The fact that he is a stockholder in this utility certainly should be 
explained to the board of directors before the engineer accepts such 
an appointment 

On the other hand, the fact that the engineer is a holder of stock 
in this utility should generally be regarded as a favorable factor so 
far as an honest and conscientious report is concerned, for under 
such circumstances the personal interests of the engineer and of 
the utility would, in general, be the same. 

The best answer concerning any project should be given in reply 
to the specific question: ‘“‘What would you do concerning this proj- 
ect if you were personally considering the investment of your own 
money init?’’ An honest and conscientious answer to this question 
is the best one that any engineer can give, and if the answer is in 
error it will be an honest error. 

The writer believes that many projects have been recommended 
and constructed, which never would have been considered if the 
investment had involved the engineer’s own funds. Such mistakes 
are due largely to the fact that the engineer may be influenced 
unconsciously by the consideration that if his report is favorable 
he will be assured a considerable fee for designing and building the 
project. This fact may unconsciously warp his judgment and make 
him minimize the risk involved, possibly underestimate the expenses 
that will be incurred, and overestimate the possible benefits to be 
derived. He is far less apt to fall into such errors if he consciea- 


tiously answers the question: ‘‘What would you do with this project 
if it were yours?” 

Possibly the engineer who is a stockholder in the utility may have 
an interest in the project to be considered, which would be antago 
nistic to the interests of the other stockholders. In this case, he 
could not ethically serve the board of directors in passing on the 
desirability of the undertaking involved, and under such conditions 
should refuse the appointment. 

LD. W. Mean, Past-President and Honorary 
Member, Am. Soc. C.E. 
Madison, Wis. 


Other problems of professional relations will be treated by Dr. 
Mead each month. Next in sequence, for study and written discus- 
sion by members until May 5, with answers in the June issue, will 
be the following: 


QuestTIONn No. 10: The purchasing agent for a large concern pur- 
chases a large number of trucks annually. One particular kind of 
truck has been very satisfactory and is very popular with the purchasing 
agent. The makers of this truck also make a pleasure car which the 
purchasing agent is thinking of buying. When he goes to purchase the 
car, he finds that the dealer, who is also the dealer from whom he buys 
the trucks, is willing to sell him the pleasure car at a price a great 
deal lower than that at which the car is ordinarily sold. Should he buy 
the car at the price offered? 
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Dallas Meeting of Texas Section, April 6—8, 1943 


Presence of Board and Other Society Members Gives National Aspec 


4 COLORFUL semi-annual meeting of the Texas Section was held 
at the Baker Hotel, Dallas, April 6-8. War conditions definitely 
of the meeting. Many Army engineers were in 


iffected all phase 


attendan a welcome feature for which the location of the present 


Corps Area Headquarters in an adjacent building was in part re 


technical ses 


ponsible The subjects of discussion, both at the 

ions and at the luncheon, were based on war needs and interests 
Doubt the war also affected the attendanc« Nevertheless, 
he total registration was about 275, a fine record and a tribute to 
he loyal effort f the Texas member 


New Ipea Pr 


VBS SUCCESSI I 


officially a Society meeting Yet it had many of 


e attributes of such a gathering 4 regional meeting of Local 
section delegates occupied all of Wednesday, April 7. The Board of 
Direction or it ommittees met throughout April 5, 6, and 7 


When war conditions required abandonment of the usual official 


pring Meeting, the Board conceived the idea of lending its sup 
ome convenient regular Local Section meeting. The time 


the Section 


rnort to 


and place of Texas emi-annual spring gathering 


eemed ideal for this purpose So it proved 


Hotel accommodations were at a premium, yet most of the out 
f-town members found it possible to secure rooms at headquarters 
\ few members of the staff and Board of 
is Monday morning, April 5 


commit tee were in session—the 


Direction arrived as early 
three important 


Membership 


During the day 


Hoard Executive, 


Qualification and Publications committees Since the Board 
elf was to meet early on Tuesday, most of the members, accom 
inied by a dozen or so ladies, arrived by Monday evening At 

first it was thought that the Board might complete its deliberations 

luesday, leaving members free to participate in Local Section 


Wedne sday As it work« d out, 
Tuesday but also Wed 


socrecy 


cheduled for 
pent not only all day 


ind other activits 


mwever, the Board 


day until late in the afternoon on work and even then 


vas unable to cover all the items of the agenda. A summary of th 


sxccomplishment f the Board is given in another item 





Courtesy J. A. Fock 


At THe TUESDAY EVENING RECEPTION, DALLAS MEETING 


Left to Right: T. E. Stanton, Sacramento, Calif.; T. E. Huffma: 

Dallas; John M. Page, Little Rock, Ark.; W. D. Dickinson, Litt! 

Rock Mr Vice-President of the Society Mr 

Huffman, a Member of the Local Committee on Arrangements 

Mr. Page, President of the Mid-South Section; and Mr. Dickinsor 
a Member of the Society's Board of Direction 


Stanton is a 





Social activities, tinged with technical topics, began as early a 
Dallas branch of the Texas Section held it 
nearby Y.M.C.A. The group 

Board and staff, a grou 
of Army Engineer officers, and many Texas members, largely fror 


Monday noon, when the 
regular luncheon meeting in the 
50 included a number of members of the 


the opening of the regular technical ses 
sions was still two days off. After a 
Director Ralph B. Wiley was introduced as the main speaker. H 
took as his subject ““The Engineer in Relation to Public Health 
discussing this work in 


Dallas and vicinity, since 


fine meal ot fried chicker 


America from about 1790 and concluding 


with an evaluation of the present-day government health servic 
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ynclusion of this excellent talk, President E. F. Maddox 
allas branch, called on Society President Whitman, who 





w personal reminiscences, mostly on sanitary work, dating 
tris first experience forty years ago in Texas 
Mention must also 





— be made of another fine 
lunch the following 
day, Tuesday noon, 
given by the Dallas 
Technical Club, an 
association of all types 
of engineers in Dallas 
Again the luncheon was 
splendid—this time it 
was chicken fricassee 
The attendance of 30 
local members of the 
Technical Club, plus 30 
guests, just about filled Courtesy J. A. Focht 
the room assigned LiFE MEMBERSHIP CEREMONY IN DALLAS, WEDNESDAY, APRIL 7 
Concluding the lunch, . 
Director Rawn gave a Left to Right: Grayson W. Gill, Member of Local General Con 
short talk covering the ‘uttee, who introduced J. L. O’Hearn, new Life Member, Seer 
development of Amer tary-Treasurer of Dallas Branch, Texas Section; John H. Bring 
ican engineering, with hurst, President, Texas Section; and E. B. Whitman, President of 
emphasis on the sani the Society 
tary advances His 
interesting talk seemed was enjoyed but in general the evening was devoted to pure socia 
. particularly apropos, bility in smaller or larger groups. It was an excellent occasion for 
Tima especially to those who meeting new friends and enjoying old ones 
Littl A\wARD OF A LIFE MEMBERSHIP were aware of his All day Wednesday, until late in the afternoon, was devoted to 
M: CERTIFICATI recent appointment to round-table discussion at the Local Sections Conference. An ac 
-_ an important govern- companying photograph shows this group, also the delightful sur 
it J. Cummins of Houston left) after ment position as _ roundings in the Texas Room at the headquarters hotel. All the 
- g citation to H. R Safford, Houston chief of the new Sewer technical sessions were also held in this room. John A. Focht, 
is new Life Member. Three days age and Sanitation Secretary of the Texas Section, presided. After a brief welcome 
rly a r, Mr. Safford died at Hot “PriINgS, Section established by from Mayor Rodger of Dallas, and from President Bringhurst of 
eld it k. He was Executive \ ice-President the Governmental Di the Texas Section, the meeting settled down to a consideration of 
up ol f the Missouri-Pacific Lines vision of the War Pro many topics of interest to Local Sections. The program was long 
grou duction Board but was chock-full of valuable discussion. The following are some of 
‘Tol \ first official activity, the Texas Section held an informal the topics treated: Employer-Employee Relationships, Outlook 
al se r at the headquarters hotel on Tuesday evening, entertaining for Civil Engineers After the War, Should the Engineering Profes 
icker mbers of the Board and their ladies as its guests. Early sion Be Restrictive? Duties and Records of a Local Section Secre« 
H gistrants for the Local Sections Conference the next day were also tary-Treasurer, Effect of War Upon Local Section and Student 
altt vited. A hundred or more people enjoyed a fine turkey dinner Chapter Activities, Junior Forums—Their Programs and Rela 





vas followed by a few brief speeches but no formalities tionship to Local Sec- 
tire party then adjourned to the roof garden of the hotel, tions. The only inter LUNCH OF TEXAS SECTION AND GUESTS 


in informal reception was held. Some impromptu singing ruption in the regular ApoLPpHuusS Hore, DALLAS, APRIL 7 








—— 





LOCAL SECTIONS CONFERENCE AT THE 





BaKerR Horert, DALias, Tex., APRIL 7 


hose Seated Are Mostly Delegates and Speakers, Standing Are Some Delegates and Many Interested Visitors 


conference procedure was the interesting brief address by President 
Whitman immediately upon the return from lunch 

For luncheon about 120 adjourned to the nearby Adolphus Ho 
el. Part of this group is also shown in an accompanying photo 
graph. After a turkey meal and a few introductions, the main ad 
dress was given by Colonel Julien C. Hyer of the Eighth Servic 
Command. His was an cloquent and inspirational speech on the 
war, designed to stir the audience out of any feelings of compla 
ency. It was very well received. After lunch the party returned 
to the Baker Hotel for the afternoon 

Che official dinner held that evening at the headquarters hotel 
was the largest social event of the meeting. About 200 were in at 
tendance Following a fine dinner (chicken, this time) President 
Bringhurst introduced Professor R. E. Jackson, a teacher at the 
Texas State College for Women, who gave a humorous after-dinner 
speech rhe main event of the evening, however, was that 1m 
mediately following——the presentation of Life Membership Cer 
tificates by President Whitman to J. S. Barlow, J. H. Brillhart, 
William Grant, J. L. O’Hearn, and H. R. Safford. In each in 
stance the new Life Member was introduced with an appropriate 
ippraisal of his technical and civic accomplishments given by an 
issociate, and followed by the official presentation from the hand of 


the President 
rexas Secrion TAKES OVER 


Lp to this tome except for some of the social gatherings, t he 
uch had not had any official gathering. But all 
f Thursday, April 8, was devoted to the Section’s interest and ac 


| as Section as 


tivily In the morning the main discussion revolved around the 
ubject of Employment Conditions for Engineers. Then followed 
yUSsiN session of the Section, which in fact extended briefly into 
the afternoon 

For lunch the party adjourned to another room on the same 
floor of the hotel, where a joint gathering was held with the Dallas 


post of the Society of American Military Engineers. Again the 


meal was excellent. By some inadvertence, the piéce de résistance 
was fish, thus interrupting a record run of five consecutive poultry 
meals, not counting breakfast—a generally satisfactory solution of 
the meat rationing problem, most members agreed. The only 
speaker was President Whitman. He recalled many interesting 
war experiences, beginning with his duties as Major in the Quarter 
master Corps in the First World War and continuing with similar 
anecdotes covering his important consulting projects in the presen; 
conflict. A large number of Army officers, many of them fron 
nearby Area headquarters, gave this lunch a colorful atmospher 

Immediately following, President Bringhurst called the after 
noon technical session to order Brief business came first, ther 
technical discussions of “Post-War Planning,"’ followed by fou 
papers on soils or foundations, all as previously announced. This 
ended the semi-annual meeting of the Texas Section. During th 
afternoon, some of those in attendance, especially members of th: 
Board, had to leave somewhat early in order to make connections 
for the Birmingham meeting scheduled for the following day 

Difficulties of transportation naturally handicapped the activi 
ties of the ladies. Some luncheon and shopping trips were take: 
informally, also visits to surrounding points of interest. The mai 
event was a splendid luncheon at the headquarters hotel, followe: 
by a style show put on by the Nieman-Marcus Company, nationally 
known Dallas department store. The group of local member 
wives was well organized. They not only gave their visitors 
warm welcome but helped them in every way possible to enjoy 
their stay in this interesting city 

Looking back on this series of meetings, tied in with the busines 
and social activities of the Texas Section, the outstanding impres 
sion is that of a loyal and enthusiastic Society group doing a fir 
job in their own area. A goodly number of outside Society men 
bers and a generous representation of the Board enjoyed the whol 
program, not to mention staff members. If this meeting is any 
augury of the future, this type of combined and quasi-nationa 
gathering will be a huge success 





Meeting of Board of Direction—Secretary’s Abstract, April 6 and 7, 1945 


lure Boarp of Direction held its spring meeting at the Baker 
Hotel, Dallas, Tex., on April 6-7, 1943, at the time of the Texas 


Local Section semi-annual meeting Present were President 
Ezra B. Whitman as chairman, and George T. Seabury, Secre 
tarv: also the following members Past-Presidents Fowler and 


Black: Vice-Presidents Spofford, Stanton, and Agg; and Direc 
tors Bakenhus, Boughton, Breed, Burpee, Carey, Cunningham, 
Dickinson, Dougherty, Edwards, Goodrich, Howard, Lilly, M« 
New, Rawn, Requardt, Scobey, and Wiley 


Vinule | pproved 


Approval was given to the minutes as written covering the Board 


neetings of January 18-19, and 21, 1945 
] Sert ; ld» ” frat ” 
Following regular request from the Sections concerned, approval 


was given to amendments to the constitutions of the Pittsburgh 


ind Lo Angeles Sections 


lighway D n Officer 

he unexpired term of the late Col. C. E. Myers on the Execu 
tive Committee of the Highway Division (his death occurred while 
he was in military service) was filled by the appointment of Dean 


Gibb Gilchrist of College Station, Tex 


Government Activity in Sanitary Engineering 

At the time of its meeting in January, the Board, at the sugges 
tion of the Sanitary Engineering Division, adopted a resolutio 
March issue, page 152) calling upon the Governmental Divisio: 
of the War Production Board to give active consideration to th 
establishment of procedures which would strengthen the servi 
it renders in the fields of sewerage and sanitation. It was reporte 
to the Board that conversations held with the Hon. Maury Maver 
ick, Director of that Division, and a subsequent report made to hin 
by three members of the Society, experts in sewerage and sanita 
tion, had met with his approval and that he was in process ol aj 
pointing a capable man skilled in these subjects to administer t] 
new unit 
Conference on Engineering Positions 

In 1939 the Board authorized the inauguration of a Nationa 
Conference on Engineering Positions, the purpose of which wa 
to formulate a schedule of classifications of related salaries for eng 
neers. Several engineering societies were invited to participa' 
with the Society in the collection of data and in arriving, if pract 
cable, at helpful determinations. Owing to the conditions wh 
have prevailed in the last two years particularly, and which see! 
likely to continue for the duration of the war, it was decided th 
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-ogram as planned is impracticable of accomplishment at the 
+ time, and the collaborating organizations and their repre- 
ives were advised accordingly 


Reelected 
accordance with the Constitution, the appointment of a Sec 
and Treasurer of the Society is to be made at the meeting 
Board held subsequent to the Annual Meeting. The present 
eymbents, George T. Seabury as Secretary, and Charles_E. 
Trout as Treasurer, were reappointed 


retary 


Pan American Engineering Comity 

was decided to cooperate, if such cooperation shall be desired, 
h the Engineering Societies of South America in a proposed bi- 
ial or tri-annual congress of all the engineering societies of 
h North and South America 


y's Summer Meeting 
he Board of Direction decided to hold its summer meeting at 
Angeles, probably in the latter part of July, at the time of the 
mer meeting of that Section. For further details, see a separate 
in this section 


LA 


nancial Items 

Several matters relating to the budget and the financial opera 
tions of the Society received consideration and were dealt with as 
was deemed appropriate. Cancellation of 1943 dues to 240 mem 
ers of the Society in the armed services having a base pay of 
$2,400 or less was authorized 


Publications Problems 
lhe report of the Committee on Publications advised of several 
procedures necessary to conform to the federal regulations that 
the tonnage of paper used in the Society’s publications be limited 
, 10% less than that used in the year 1942. A specific complica 
tion was that because of an increase of more than 1,800 members 
ince the printing of the 1942 Yearbook, additional pages were re- 
juired in the alphabetical and geographical listings. This, com- 
ined with a similar increase in the circulation, made it necessary 
to reduce much material in the fore part of the Yearbook in order 
to effect the net 10% reduction in weight required by the Govern- 


Professional Conduct 

lhe Committee on Professional Conduct reported on four mat- 

s which had been referred to it for consideration, appropriate 
action being taken by the Board in each instance 
imendments to By-Laws in Process 

Notice was given of proposed amendments to the By-Laws in 
egard to Articles V, Student Chapters, and VIII, Technical Divi 
ions. These proposed amendments will receive consideration at 
he July meeting of the Board 
Postwar Public Works 

\ letter from the President to the Chairman of the National Com 
nittee for Economic Development was authorized, indicating the 
Board's belief that the consideration of worth-while public works by 
tates, counties, municipalities, and to an appropriate extent by the 
federal government, would be essential in the economic develop- 

t of the country at the close of the war. 

Ntudent Chapters 

\pproval was given to the establishment of a Student Chapter at 
th University of Toledo. Realizing that some of the Student 
Chapters might have difficulty during the present accelerated pro- 
grams, the Board authorized the Committee on Student Chapters 
to relieve such Chapters as it felt were incapable of operating ef- 
herently by placing then: on an inactive list from which they would 
removed, so as again to become active, when circumstances 

uuld permit 


Yeguard Engineerinz Education 
\s recommended by the Committee on Engineering Education, 
munication is to be addressed to the appropriate officials of 
ew army and Navy in regard to the training of engineers for the 
: services. The basic thought is that present procedures by 
my, and to a lesser degree by the Navy, will not provide the 
of trained men who will be needed for the prosecution of 

rmal activities of the country when the war is over. 
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Civil Engineers for the Armed Services 

Having been informed of numerous cases where trained engi 
neers, many with considerable experience, have been given inap 
propriate assignments in the armed services, the Board urged that 
there be established a Procurement Board for Engineers similar to 
that now in operation for the procurement of medical officers. In 
this manner those who have had training and experience in engi 
neering may be allocated to units or positions where their experi 
ence and ability may be most effective in the war effort. The form 
of this communication is noted on another page 


Approval of Building Code 

At its January meeting, the Board considered, but did not ap- 
prove, a proposed American Standards Building Code for structural 
steel (riveted or bolted construction), designated as A 57/7. The 
same code, extended into the field of welded construction, known 
as A 57/8, was again studied and received the Board’s approval 
Committee on Postwar Planning 

Officers of the Construction Division suggested a program for 
immediate preparation of plans for postwar public works, as well 
as conversion of industrial plants, designed for prompt adoption at 
the cessation of military activities. Other plans for averting hard 
ships in the postwar period received the consideration of the 
Board. Approving these efforts, it authorized a committee on post 
war planning to which the several plans were directed to be re 
ferred, studied, and reported upon at the Board’s next meeting 





GrRourP OF SOCIETY OFFICERS AT BOARD MEETING IN DALLAS, 
Tex., APRIL 6 
Left to right, front row: Past-President Frederick H. Fowler; 
President Ezra B. Whitman; Past-President E. B. Black. Rear 
row: Vice-President T. R. Agg, Zone III; Vice-President Thomas 
E. Stanton, Zone IV; Vice-President Charles M. Spofford, Zone I; 
Secretary George T. Seabury 


Staff Activities 

Bills already introduced or in prospect of introduction into the 
Congress of the United States, which appear to relate to the pur- 
suits and welfare of the engineering profession in general and more 
especially to those of civil engineers, were reported on in detail by 
the Society’s representative stationed in Washington, D.C. A 
similar report in confidential detail was presented with respect to 
problems concerning engineer employer-employee relations, on 
which a member of the Society’s staff has been engaged, as concilia 
tor, where circumstances have permitted rectification of the dif 
ficulties 
Other Matters 

The Board was in receipt of reports from several of its commit 
tees, and individual actions were taken as deemed appropriate, 
with the allotment of the necessary funds 
Adjournment 

The Board adjourned until its regular meeting in July, scheduled 
for Los Angeles, Calif 
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Official Visits to Local Sections 


THE ATTENDANCE of national Society officers at meetings of Local 
Sections has been considerably curtailed during the war; but this 
was in part compensated for, at least in the case of some of the 
eastern and central areas of the country, by a series of visits follow- 
ing the Dallas Meeting of the Board. Including in particular three 
members of the staff, these trips accomplished at reduced expense 
a fairly wide coverage. 

In addition a number of Board and staff members stopped over 
at the Birmingham meeting of the Alabama Local Section, April 9 
and 10. The party included President Whitman, Vice-President 
Spofford, Directors Breed and Edwards, and Messrs. Jagger, Peck- 
worth, Hale, and Wilmot of the staff. Many of them took part in 
the official program, as noted elsewhere in these pages. 

More extended trips, however, were taken by Messrs. Seabury, 
Jagger, and Peckworth. It will be noted that Mr. Seabury covered 
the Coast districts, Mr. Jagger the Gulf, Tennessee Valley and Ohio 
Valley areas; and Mr. Peckworth the Missouri and Upper Missis- 
sippi valleys. An outline schedule of these visits follows: 


Mr. SEABURY 
Dallas, Texas (Texas Section) April 8 
New Orleans, La. (Louisiana Section) April 9 
Jacksonville, Fla. (Florida Section) April 11 
Columbia, S.C. (South Carolina Section) April 13 
Raleigh, N.C. (North Carolina Section) April 14 
Richmond, Va. (Virginia Section) April 15 
Washington, D.C. (District of Columbia Section) April 16 
Mr. JAGGER 

Dallas, Texas (Texas Section)... .... April 8 
Birmingham, Ala. (Alabama Section)... .. ve .. April 9-11 
Tuscaloosa, Ala. (Univ. of Ala. Stud. Chap.)....... .. April 12 
Auburn, Ala. (Ala. Poly. Inst. Stud. Chap.) es CCC 
Atlanta, Ga. (Ga. Tech. Stud. Chap. & Georgia Section) . . . April 14 
Knoxville, Tenn. (Univ. Tenn. Stud. Chap.). . April 15 
Nashville, Tenn. (Nashville Sect. & Vanderbilt Univ. Stud. 

GOR). . caked invadoeiels Wish eee April 16, 17 
Lexington, Ky. (Univ. Ky. Stud. — 0 See Te April 19 
Cincinnati, Ohio (Cincinnati Section). sd oem a 
Dayton, Ohio (Dayton Section)................0..0e00- April 20 
Columbus, Ohio (Ohio State Univ. Stud. Chap., Central 

Re Pe yy ht Or PET re April 21 

Mr. PecKWORTH 

Dallas, Texas (Texas Section). ee ee April 5-8 
Birmingham, Ala. (Alabama Section). Fevug ee ewer ey st eh Apiil 9-12 
Oklahoma City, Okla. (Oklahoma Section)...... .....April 13 
Stillwater, Okla. (Okla. A. & M. College Stud. ‘Chap.).. April 14 
Norman, Okla. (Univ. Okla. Stud. Chap.)............... April 15 
Eudora, Kans. (Employment Conference) .............. April 16 
Kansas City, Mo. (Employment Conference)............ April 17 
Lawrence, Kans, (Employment Conference) ............ April 17 
Lincoln, Nebr. (Univ. Nebr. Stud. Chap.)............... April 19 
Ames, Iowa (Iowa State College Stud. Chap.)... April 20 
Iowa City, Iowa (Univ. Iowa Stud. Chap.).............. April 21 
Chicago, Ill. (Employment Conference) ................ April 23 


These visits are the result of an effort to present the Society’s 
condition and activities to interested local groups. The size of the 
meetings was not considered the important feature. In fact they 
were occasionally small, including only local officers and interested 
members. In the aggregate, a large coverage of Society Local 
Sections was accomplished and much useful information was im- 
parted—all at a relatively moderate cost. 





War Procurement Board for 
Engineers Suggested 


MUCH CONCERN was expressed at the Dallas meeting of the Board 
as to the best means of utilizing to the fullest the abilities of engi- 
neers in the armed services. The problem is how to fit men with 
special qualifications into services or fields where they can produce 
for the war effort to maximum advantage. In general this means 
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putting them into some branch where their civilian training ang 
experience makes them especially valuable. 

After much discussion, a brief communication was evolved ex. 
pressing the Board's ideas on the proper assignment of engineers jp 
the war program. This was expressed in the following brief com. 
munication: 

“Wuereas the Board of Direction of the American Society of 
Civil Engineers is greatly concerned over the rapid depletion of the 
reserve of experienced engineers in the United States; and 

“WHEREAS it is aware that progress is further handicapped by 
lack of an adequate plan for utilizing trained and experienced engi. 
neers to best advantage in the war program; now therefore, 

“Be it resolved that the Board urges (1) that a procuremen: 
board for engineers similar to that now in operation for procuremen: 
of medical officers be established; and (2) that it be constituted 
and operated in like manner to that for medical officers.”’ 

As directed by the Board, this recommendation has been for. 
warded to the War Manpower Commission. 





Return Back Copies 


AS EXPLAINED last month in Crvi. ENGINEERING, the paper 
shortage is now affecting the number of copies printed of both 
Crvit ENGINEERING and PrRocreEDINGS. In this emergency the 
Society is hard pressed to fill the orders received for these publica. 
tions, and has called on members for their cooperation. 

Where more than one copy goes to a household, an engineering 
firm, or other group, it would be a great help if the extra copy or 
copies could be returned to Headquarters. Postage charges will 
be gladly refunded. A number of members have sent back their 
copies of the March and April issues but more are still needed. 

Another suggestion is that the member keep his copy for one 
month, so as to have full opportunity to read it at his leisure, and 
then return it when he receives the next issue, in the envelope which 
contained the latter. By this means, members would have full 
current benefit of Society publications, and at the same time the 
Society’s stock would be replenished. Each copy returned will be 
sent out to another engineer member whose name was not on the 
mailing list when the issue was originally circulated. 

The numbers now especially needed are the January, March, 
and April 1943 issues of Civic ENGINEERING, and the March and 
April issues of PROCEEDINGS. For instance, by April 15 the stock 
of the April issue of Crvit ENGINEERING was completely exhausted 





Activities of E.C.P.D. Summarized 


INTERESTING and useful reference material on what engineers are 
doing in selecting and training new personnel for the profession and 
in elevating the status of engineers in general is contained in the 
Tenth Annual Report of the Engineers’ Council for Professional 
Development recently issued. The Council is a joint agency of the 
professional societies of civil, mechanical, electrical, and mining 
and metallurgical engineers (known as the four Founder Societies); 
and of the chemical engineers, the engineering educators, the state 
licensing boards, and the Engineering Institute of Canada. The 
Council recently held its tenth annual meeting in New York City, 
and the principal reports presented at that meeting are here out- 
lined. 

Included in the Tenth Annual Report is a list of engineering cur- 
ricula approved by E.C.P.D. as of October 18, 1942. The curricula 
so accredited were those functioning before the recently announced 
Army and Navy college training programs became operative. A 
total of 551 curricula, at 151 institutions, are currently on the ap- 
proved list. In addition, several other curricula, such as aeronau- 
tical and industrial engineering, are listed as options to the regular 
courses in some of the older curricula. 

In his report, Robert E. Doherty, E.C.P.D. chairman, and pres- 
dent of the Carnegie Institute of Technology, reviewed the activi- 
ties of the year and the functions of the Council as they relate t 
present world conditions, and referred to the work of the several 
committees. Especially he referred to the E.C.P.D. conference 
held in September to discuss the problems of engineering ma" 
power. At this conference were representatives of several gover™ 
ment agencies who are advisory to the War Manpower Commiss.on 
regarding the reserves of professional and scientific men. Also 
present were representatives of a number of war industries ¢™ 
ploying large numbers of engineers. As a result of this conference, 
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ning and lution was forwarded to the War Manpower Commission Wickenden, of the Case School of Applied Science, were sold, and 
a more efficient use of available engineers and suggesting the committee was also instrumental in having the address re 
ved ex for increasing their number. printed in several engineering society journals. 
rineers in Committee on Student Selection and Guidance (R. L. Certain “Canons of Engineering Ethics” proposed by the Com- 
Lief com Se chairman) reported continuing assistance in the guidance mittee on Principles of Engineering Ethics (D. C. Jackson, chair- 
sh-school students toward a better knowledge of the engi- man) are included in the E.C.P.D. report. This attempt to formu 
ciety of x field. In particular it summarized the findings in its study _ late ethical standards for engineers in a written code follows similar 
on of the f ; and aptitudes of both arts and engineering students, as codification of principles by some other professional groups. These 
; i out in representative universities and high schools during canons have been referred to the boards of the constituent organi 
ipped by he previous year. zations for suggestions or acceptance. 
ced engi- ides indicating progress in its usual activities, the Committee Statements by representatives of the eight constituent societies 
re, rofessional Training (Everett S. Lee, chairman) emphasized in E.C.P.D. are also included in the report, as is also an account 
‘urement w project—a manual for junior engineers—the preparation of | of the Council's annual dinner. The retirement of R. L. Sackett, 
urement " is now being undertaken. The Committee on Professional dean emeritus of engineering, Pennsylvania State College, from the 
istituted vnition (Charles F. Scott, chairman) reported activity in its chairmanship of the Committee on Student Selection and Guidance 
eram of stressing the professional phases of the engineer's life. after ten years was noted, the dinner report containing a tribute to 
een for ; end over 10,000 copies of an address by President W. E. him. 
. ° - ° ° ° ° ° e 
Alabama Section’s Spring Meeting in Birmingham, April 9 and 10 
= Pape: Because the Alabama Section, at its regular spring meeting, War Effect of Air Transport on Railroads,’ and also was freely 
ie bot tert iined a number of Society officers and several members of the discussed. The session adjourned in time to permit preparation 
acy th 


for the Section dinner scheduled for 6.30 p.m. in a neighboring room 
at the headquarters hotel 
About 125 were present at the dinner and the meeting which 


returning from the Dallas meeting, much interest attaches to 
; event, which was specially arranged to accommodate these 
visitors. Sessions were held at the Hotel Thomas Jefferson, be 


publica 








neering sinning at 2 p.m. on Friday, April 9, and continuing until about followed. At the dinner, J. B. Converse, First Vice-President of 
sm Spe on on Saturday, April 10. The visitors arrived in Birmingham the Alabama Section, made a gracious presiding officer The 
a tly after the meeting had started, and so unfortunately they exercises were brief and quite informal. Many of the visitors and 
ck thei t part of the first session their ladies were introduced but no set speeches were requested 
ed afternoon program began under the guidance of W. N The formal part of the program was reserved for the evening meet 
for or Woodbury. Past-President of the Section. As the first scheduled ing 
_ _ eaker, J. P. Ewin, had to be absent on government business, his This was conducted by Prof. T. M. Lowe, President of the 
- whi . ddress was omitted. In its stead, a technical paper on “‘Aline- Alabama Section. He introduced Col. A. C. Polk, former Director 
reer _ nt Charts for the Solution of Industrial Problems’’ was delivered of the Society, who in turn presented as the principal speaker Ezra 
on y H. A. Davies, Assoc. M. Am. Soc. C.E. A second paper was B. Whitman. Taking as his topic, ‘“‘What Lies Ahead of the 
deny presented by L. M. Miller, Assoc. M. Am. Soc. C.E., covering Civil Engineer,”’ the President of the Society drew upon his per 
‘=> “Some Highlights on the Birmingham Aircraft Modification Cen sonal experience for lessons applicable to the present day. He re 
' ter,’ following which he answered a number of questions. Atthis called his college days in Ithaca, N.Y., and early sanitary engineer 
mech point a special topic was introduced—the need of the Navy and ing practices in Baltimore. From these recollections of what lay 
- - Army for engineers. The viewpoint of the former was pre- behind, he went on to develop his expectations for the future. In 
—. sented by Lt. Swayze of the Navy, Procurement Branch, and that _ particular he mentioned the great opportunities of the civil engineer 
— of the latter by Lt. Col. Rawson and Capt. Little of the Army in post-war planning 
he final paper of the afternoon was by one of the visitors, Prof The second and final technical session was held Saturday morn 
a | C. B. Breed, Director of the Society. This dealt with the ‘Post- ing, April 10, with Carl A. Wilmore, director of the Section, in the 
ZOC chair. A paper on ‘“‘Non-Critical Materials in 
eers are Wartime,’’ by J. W. Goodwin, opened the meeting 
ion and After it was discussed, the remainder of the morn 
1 in the ing was spent considering Society activities as 
essional presented by three of the Headquarters staff, in the 
y of the following order: Employer-Employee Relation- 
mining ships, by Howard F. Peckworth; the Situation 
cieties in Washington, by Hal Hale; and the outlook for 
he state the Society, by J. E. Jagger. Responding to Mr. 
a. The Peckworth’s presentation, James F. Barrett, now 
‘k City, in government work on leave from his regular 
“re out- duties with the American Federation of Labor, 
gave his ideas as representing the labor union 
ing cur viewpoint on the subject of employee-employer 
irricula relationships. 
jounced Starting shortly after noon, a small party of 
ive. A visitors were privileged to inspect the new Inland 
the ap Dam, with its reservoir of Blackburn Lake, part 
pronatl of the Birmingham Industrial Water Supply Sys 
regular tem. The willingness of local engineers to use up 
some of their precious gas to transport the visitors 
d pres’ thirty-five miles north of Birmingham and back 
activi to view this interesting objective was greatly ap 
‘late to preciated 
several Moror Boat INSPECTION OF BLACKBURN LAKE, MAIN SourRCE OF BIRMINGHAM This courtesy was typical of the hospitable 
ference INDUSTRIAL WATER SuppLty, SATURDAY AFTERNOON, APRIL 10, FOLLOWING attitude of the Alabama Section. Visitors from 
g mat ALABAMA SECTION MEETING outside the state felt well repaid for making this 
govern Left to Right: G. N. Mitcham, Aniston, Ala. (in rear); J. E. Jagger of the slight detour in their itineraries from Dallas. It 
miss.00 Society's Staff; G. R. Kavanagh, of Knoxville, Tenn.; W. G. McConnel, goes without saying that the Alabama members 
Als Fairhope, Ala.; A. Clinton Decker, Birmingham, Ala.; H. F. Peckworth, of the also enjoyed their annual spring meeting. The 
es em society's staff; J. D. Webb, City Engineer, Birmingham, Ala.; Dean G. Edwards, _ registration of 150 bears testimony to the success 
erenct New York, N.Y.; W. F. Rooney, New York, N.Y. of the event. 
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Congratulations to Canadian Journal 


TWENTY-FIVE years ago, the Engineering Journal, official 
mouthpiece of the Engineering Institute of Canada, was inaugu- 
rated. Its current May issue thus constitutes an anniversary num- 
ber. Crvit ENGINEERING is glad to join with others in extending 
congratulations on this significant event. 

The Institute itself was founded in 1887, but throughout all its 
early years the records were maintained in the form of Transactions. 
It was in 1918, during a period very similar to the present, that the 
council of the Institute thought a monthly mouthpiece was re- 
quired. Thus the Journal was instituted. In the intervening years 
it has continued to grow in scope and in importance. 

Professional ties between the Society and the Institute are es- 
pecially strong. The recent joint meeting last October at Niagara 
Falls, Ontario, was but another indication of this happy relation- 
ship. Many engineers in the United States and Canada are mem- 
bers of both organizations, and the staffs of the two bodies have 
been privileged to cooperate in numberless ways. 

Thus it is with considerable satisfaction that American engineers 
can contemplate the accomplishment of a full quarter century on 
the part of the Engineering Journal. The present is an appropriate 
time to express all good wishes for its continuing prosperity. 





Skilled Workmen for Army Engineers 


AccorpiINnG to the Chief of Engineers, Maj. Gen. E. Reybold, 
M. Am. Soc. C.E., the biggest job of emergency construction 
America has ever seen is winding up. The Corps now needs, in 
the next step towards victory, 9,000 construction workers—special- 
ists—each month, many of whom will doubtless be found in the 
men soon to be inducted. 

To expedite the classification of such construction experts into 
positions where they will be of greatest service, the Corps has ar- 
ranged to interview in advance volunteers with special skills. 
The proper assignment may then be made in time—that is, before 
a draft board orders induction. In this way their allocation, their 
training, their promotion, and their opportunity to secure com- 
missions will be greatly facilitated. 

This information has been distributed to the Local Sections of 
the Society so that they may spread it among those who can profit 
most. Individual members also may assist by passing the word 
along to all groups in the construction industry. Interviews for 
the men concerned may be had at any of the Regional Offices of the 
Corps of Engineers. The important point is that such specialists 
should pursue this matter before, rather than after, their Selective 
Service order number comes up. By so expediting this project, 
they will, in the words of General Reybold, ‘‘be of inestimable aid 
in helping to plan the wisest possible use of America’s skilled man- 


power.” 





Past-President Endicott Honored 


AT A DEDICATION ceremony on April 4, the U.S. Naval Construc- 
tion Training Center in Rhode Island was named Camp Endicott 
in honor of the late Rear Admiral Mordecai T. Endicott. Ad- 
miral Endicott, who was president of the Society in 1911, was the 
first Chief of the Bureau of Yards and Docks to be appointed from 
the Civil Engineer Corps. The dedication was made on the 45th 
anniversary of Admiral Endicott's appointment to this post. 

Rear Admiral Ben Moreell, Hon. M. Am. Soc. C.E., present 
Chief of the Bureau of Yards and Docks, in his dedicatory address 
described Admiral Endicott as a “disciple of progressive thought 
and vigorous action."’ To quote Admiral Moreell further: 

“Born at Mays Landing, N.J., November 26, 1844, Admiral 
Endicott was a descendant of John Endicott, governor of the 
Massachusetts Bay Colony. He was educated at Rensselaer 
Polytechnic Institute and after several years of experience as a 
mining engineer, he was appointed as Assistant Civil Engineer, at 
the new League Island Naval Yard, Philadelphia. 

‘‘He was commissioned in the Navy as a Civil Engineer in 1874. 
It was during this period that the Navy yards were undergoing 
extensive modernization and Admiral Endicott had exceptional 
opportunities to show his professional skill and insight. 

“Among his achievements was the completion of the floating 
drydock Dewey, largest of its type to be built. He served on the 
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Nicaragua Canal Commission in 1895, was Navy member of the 
Panama Canal Commission, 1905, 1907, and was president of the 
American Society of Civil Engineers, 1911. Retired in 1909, he 
returned to active duty during World War I.” 

Camp Endicott will train officers and men of the Seabees, naval 
construction battalion. The credit for the formation of thes 
units has been given to Admiral Moreell. 





Summer Gathering in Los Angeles 


At THE Dallas meeting of the Board of Direction, action was 
taken looking toward a meeting in Los Angeles in July at which 
members of the Board will join with the Los Angeles Section and 
such other Society members from nearby as may find it practicable 
to attend. This joint meeting is in response to considerable 
demand from the West Coast members. 

One feature will be a conference of representatives from the 
fourteen Local Sections in the Pacific area. A strong technical 
program, directed toward the winning of the war, is also in prospect. 
Officers of the various Divisions interested will collaborate with 
members in Los Angeles in arranging topics and speakers, 

In accordance with the Constitution, a Society business meeting 
will be called, probably for Wedn@sday, July 28. Summer meet. 
ings are designated Conventions in order that an opportunity 
may be given those in attendance to hold such a business session 
as may be required. Also, this is the occasion when the President 
is to present his annual address. 

The time tentatively chosen is the week of July 25. Society 
and Local Section officials on the West Coast are now perfecting 
plans for the program. Further detailed announcements may be 
expected in due course. 





The Engineer in Foreign Service 
VI. Society Publications Reach Iran 


The delivery of mail in distant lands, with remarkable regularity 
despite wartime difficulties, has provoked numerous commendatory 
comments. From an engineer in Iran, L. M. Winsor, M. Am. Soc 
C.E., has come the following tribute to the mail service. Mr. Winsor's 
experiences in Iran have been related in letters to friends, and excerpts 
appeared in Civit ENGINEERING for September 1942, page 523. 


I want to thank you for keeping me informed as regards engi- 
neering activities in America. Your communications and pub- 
lications have come thru regularly, and with less delay than any 
mail I have received. I am enclosing some blank forms you sent 
for my attention. Sorry for the long delay. I have been on a long 
field trip. ... 

My work here is going forward very well. I have been received 
with genuine enthusiasm in all parts of Iran and have overcome 
the many handicaps that prevented me from doing effective work 
in the beginning. I came here as special advisor to the Minister 
of Agriculture; but I found that my time would be wasted if the 
administrative work were left with local officials due to insur- 
mountable formalities. Therefore they have consolidated all of 
the irrigation departments—formerly there were three—and have 
made me director general, with full and independent authority 
By this means I have more power and authority than is enjoyed 
by any of the Ministers except only the Minister of Finance, who 
controls all the funds. 

I am now working on a ten-year program of irrigation develop- 
ment, and field work on this year’s outline is now under way. 

My best regards to you all, 
L. M. Wrvsor 


P.S. I have requested Mrs. Winsor to send in my annual dues. 
I trust that the check has been received. I surely want to receive 
the publications without any break, for they contain the essence 
of the activities of importance. Please keep them coming. 

I have some interesting material on ancient engineering and con- 
struction in this country that I shall endeavor to put in shape for 
publication as soon as I have an opportunity. Trouble now & 
censorship, and I want to send pictures when the way is open for 
doing so, which, please God, will not be long. Please give ™Y 
kind regards to my many friends of the N.Y. office. 

Sincerely, 
L. M. W. 
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News of Local Sections 


—_—_—— 





Scheduled Meetings 


Agizona SECTION—Technical meeting at the Pioneer Hotel on 
May I, at 10 a.m. 

CenTRAL Onto SecTtion—Luncheon meeting at the Fort Hayes 
Hotel on May 20, at 12 m. 

CLEVELAND SecTion—Dinner meeting in the Cleveland Engi- 
neering Societies Restaurant on May 14, at 6:30 p.m. 

Dayton Section—Luncheon meeting at the Engineers’ Club 
on May 17, at 12:15 p.m. 

InLinors SECTION—Joint meeting with the Western Society of 
Engineers on May 6, at 7 p.m. 

INDIANA SECTION— Dinner meeting in the State Board of Health 
Bldg. on April 30, at 6:15 p.m. 

KANSAS SECTION—Meeting at Topeka, Kans., on May 21. 

Los ANGELES Sectron—Dinner meeting at the California In- 
stitute of Technology, Pasadena, on May 12, at 6:15 p.m. 

MARYLAND SeEcTION—Dinner meeting at the Engineers’ Club 
on May 11, at 5:30 p.m. 

METROPOLITAN SeEcTION—Technical meeting at New York 
University on May 19, at 8 p.m.; meetings of the Junior Branch 
in the Eng. Soc. Bldg. on May 10 and 24. 

Miami Section—Dinner meeting at the Seven Seas Restaurant 
on May 6, at 7 p.m. 

NORTHWESTERN SECTION— Dinner meeting at the Campus Club, 
University of Minnesota, on May 3, at 6:30 p.m. 

PHILADELPHIA SecTioN—Dinner meeting at the Engineers’ 
Club on May 11, at 6 p.m. 

PROVIDENCE SectTion—Talk on ‘‘The Sewage Treatment Works 
at Cranston, R.I.,” in the Providence Eng. Soc. Bldg. on May 12, 
at 5 D.m 

SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:15 p.m. 

Sr. Louis Secrron—Tentative plans for a meeting on May 24. 

TENNESSEE VALLEY Secrion—Dinner meeting of the Chatta- 
nooga Sub-Section at the Ross Hotel on May 10, at 6 p.m.; dinner 
meeting of the Knoxville Sub-Section at the S. and W. Cafeteria on 
May 11, at 5:45 p.m. 

Texas Section—Luncheon meeting of the Dallas Branch at the 
Y.M.C.A. on May 3, at 12:15 p.m.; luncheon meeting of the Fort 
Worth Branch at the Blackstone Hotel on May 10, at 12:15 p.m. 

West Vircrinta Section—Technical meeting and inspection 
trip at West Virginia University, Morgantown, on May 7, at 3 
p.m.; dinner meeting at 6:30 p.m. 


Recent Activities 
ALABAMA SECTION 


A joint meeting of the Section and the Student Chapter at Ala- 
bama Polytechnic Institute took place at Auburn on February 26. 
The joint session was called to order by Emil Hargett, Student 
Chapter president, who had arranged a program of student papers. 
Those taking part included Cullen Harris, Edwin Rogers, Henon 
Pearce, and Preston Jenkins. A short talk on what the Society 
means to the engineer was then presented by Clinton Decker, while 
Messrs. W. N. Woodbury and T. F. Hobart discussed the activities 
of the Society. Before the meeting T. M. Lowe, president of the 
Section, entertained the board of directors at his home at dinner. 


BUFFALO SECTION 


_ On March 16 George E. Symons, chief chemist for the Buffalo 
Sewer Authority, reviewed for the members a recent book entitled 
The Stone That Burns—a story of the American sulfur industry. 
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He then described, from personal observation, sulfur mines in Texas 
and Louisiana. During the business session Dr. Symons resigned 
as secretary of the Section after several years of service. His un- 
expired term will be filled by Martin H. Brennan. 


CINCINNATI SECTION 


An illustrated lecture on ““Timber Connector Construction’’ com- 
prised the technical program at the March 15th meeting of the 
Section. This was given by Laurence P. Keith, structural engi- 
neer for the Timber Engineering Company, of Chicago. Mr. 
Keith stressed the value of timber in replacing steel in emergency 
construction operations and showed a supplementary sound film, 
depicting the source of timber and examples of the many products 
made from wood. During the annual election of officers the fol- 
lowing were selected: R. W. Renn, president; Henry Kercher, 
vice-president; and Warren W. Parks, secretary-treasurer. It was 
announced that Boise Ford Macon and Robert Theodore Howe, 
respectively president and vice-president of the University of Cin- 
cinnati Student Chapter, are winners of the Section’s prizes of 
Junior membership in the Society. 


CLEVELAND SECTION 


At the March luncheon meeting Homer A. Humphrey, of the 
Portland Cement Association, discussed soil cement and its con- 
tribution to the war program. First developed as a base course 
for secondary county roads and parking areas, soil cement came 
into its own with the advent of the war, Mr. Humphrey pointed 
out. In particular, soil cement is now used for paving airport 
runways. A moving picture showing the various types of equip- 
ment used in the construction of soil-cement pavements supple- 
mented the talk. 


CoLoRADO SECTION 


A talk on explosives comprised the technical program at the 
dinner meeting held on March 8. This was given by Ray H. 
Summer, of E. I. du Pont de Nemours and Company, Inc., who 
stated that the use of explosives is required in many divergent 
fields—mining, road and building construction, and seismology, to 
mention a few. It is estimated that every mile of highway built 
requires a thousand pounds of dynamite, and for every barrel of 
cement produced a quarter of a pound of explosives is required. 
Commercial explosives have advanced considerably, as compared 
with the old black powder days, to the present varied types of con- 
centrations and sizes. 


ILLINOIS SECTION 


A joint dinner meeting of the Section and the Western Society of 
Engineers took place on March 16, with the ladies of the two groups 
present as guests. After-dinner entertainment consisted of a talk 
on life in South America, presented by Mason Warner. Mr. 
Warner, who is a foreign correspondent and radio lecturer, de- 
scribed his travels in Peru, Bolivia, and Brazil, supplementing his 
talk with beautiful, colored films. 


Los ANGELES SECTION 


Over a hundred members of the Associated General Contractors 
were guests of the Section at its March 10th dinner meeting. The 
principal speaker was Harold W. Richardson, Western editor of 
Engineering News-Record, who gave a graphic account ot the con- 
struction of the Alcan Highway, illustrating his remarks with slides 
depicting the process of construction. A talk on the necessity of 
buying war bonds—by Alden Price, representing the Treasury 
Department—concluded the program. 


LOUISIANA SECTION 


At the annual meeting of the Section—held in New Orleans on 
February 6—the following officers were elected for the coming year: 
A. M. Fromherz, president; David W. Godat, first vice-president ; 
C. G. Cappel, second vice-president; and E. L. Mire, secretary- 
treasurer. The guest speaker of the evening was Robert W. 
Elsasser, vice-president and general manager of the Pendleton Ship- 
yards Company, Inc. His talk was entitled “Administrative 
Thinking.” Capt. C. W. Scaling, of the U.S. Marine Corps, also 
spoke briefly, making an appeal for the enlistment of qualified 
officers in the Marine Corps and stating that the need for engineers 
is especially great. 
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MARYLAND SECTION 


4 symposium on wood construction was the feature of the 
March meeting of the Section hose taking part were J. H. Carr, 
Ir., structural engineer for the Timber Engineering Company, 
Washington, D.¢ who traced the history of timber connectors; 
Verne L. Ketchum, chief engineer of Timber Structures, Inc., New 
York N Y who poke on the ce sign and fabri ation of glued 
laminated structure and R. P. A. Johnson, wood consultant for 


the conservation division of the War Production Board, who dis 
cussed the use of lumber as a substitute material All the talks 


were illustrated by slid 


METROPOLITAN SECTION 


Construction of an Off-Continent Defense Base"’ was discussed 
at the March meeting, the principal speaker being William Beattie, 
hief engineer of Bermuda Base Contractors ransportation 
difficulties were responsible for problems in housing, Mr. Beattix 
tated, as many of the materials of construction had to be taken to 
the base He also discussed developments in concrete construc 
tion, stating that coral rock and brackish water were used for 
mixing—fresh water was scarce and had to be conserved. Roads 
were surfaced with an emulsified asphalt mix, but by constructing 
in asphalt plant on the base and shipping only the refined asphalt 
the contractors were able to save over 45°, of the shipping space 
required for emulsified asphalt [wo moving pictures, furnished 
by the British Information Service, concluded the program 


Mip-M1issour! SECTION 


On March 26 members of the Section went to Rolla for their 
pring meeting with the Missouri School of Mines Student Chapter 
Other guests included Student Chapter officers from the University 
f Missouri and the ladies of the Section. Following dinner, George 


5S. Russell, president of Russell and Axon, spoke on the subject 


rime is of the Essence Mr. Russell stressed the importance of 
ime in engineering war contracts during th present emergency, 
llustrating his talk with examples from his own consulting ex 
erience 

OREGON SECTION 


The speaker at the February meeting was Paul M. Dunn, dean 
f the School of Forestry at Oregon State College, who discussed 


the research programs being carried out at the Forest Products 
Laboratory, with particular reference to recent developments of 
interest to the Pacific Northwest here was a large turnout for 
the March meeting—a joint session with the Portland chapter of 
the Associated General Contractors An illustrated lecture on the 
construction of the Alcan Highway comprised the technical pro 
gram This was given by Harold W. Richardson, Western editor 
of - ngineering Veu Record 


PHILADELPHIA SECTION 


On March 9 there was a good turnout to hear A. J. Boase, man 
ager of the Structural and Technical Bureau of the Portland C. 
ment Association, discuss the subject of ‘Reinforced Concrete jp 
the Present Effort.’’ Mr. Boase stated that for the first time jp 
our history we are faced with the necessity of conserving certaip 
critical materials, notably steel It is the natural reaction for 
engineers to want to increase the working stresses of the materials 
when greater economy of structure is desired,”’ he said. However 
this increase does not necessarily make for economy, nor does jt 
mean the greatest saving of material. No appreciable saving cay 
be made by merely increasing the allowable fiber stresses without a 
corresponding reduction in the factor of safety. He pointed oy 
that the same result could be obtained by eliminating the unusable 
excess strength obtained by conventional design. Mr. Boase cop. 
cluded his talk by showing a series of slides of various constructio; 
projects, depicting unusual applications of reinforced concrete 


ROCHESTER SECTION 


The Rochester Section held two meetings in March. At thy 
first of these Maj. Ira D. S. Kelly, of the Corps of Engineers, U's 
Army, discussed wartime construction projects, including Fort 
Leavenworth, Fort Riley, and the Kodak Optical Works. Major 
Kelly gave a detailed discussion of the latter project, on which hy 
has been serving as area engineer. His talk was interestingly 
illustrated. On the 25th there was a joint meeting with th. 
Rochester Engineering Society, the speaker being Lt. John 7 
Casey, public relations officer for the U.S. Naval Training Station 
at Sampson, N.Y. Lieutenant Casey’s subject was “The New 
Navy.” 

SACRAMENTO SECTION 


Of the five meetings held in March, only one was addressed by a 
member of the Society—that of March 23 when Harold W. Rich 
ardson, Western editor of Engineering News-Record, gave a dy 
namic illustrated account of the Alcan Highway Che record 
breaking audience, a tribute to both the speaker and his subject 
saw first hand the problems and the answers of this epic constru 
tion project. Subjects discussed at the other meetings were ‘‘Soi 
and Victory Gardens’; Central Valley Project Socio-Economi 
Studies”’ State Personnel Problems During Wartime’’: ar 
“Strategic Minerals in California.”’ 


Str. Louts SECTION 


here was an unusually large attendance at the regular luncheor 
meeting—on March 22—to hear E. J. Critzas speak on prestresse 
concrete. Mr. Critzas, who is construction engineer for the Bor 
sari Tank Corporation of America, explained why early experi 
ments in prestressing concrete with ordinary steels were unsuccess 
ful and how the proper use of steel wires of high tensile strength 





Jornt MEETING OF THE Mrp-MIssouRI SECTION AND THE Missouri SCHOOL OF MINES CHAPTER 
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ves almost phenomenal results. He exhibited and explained the 
‘.+ails of a reinforcing assembly in which the wires were stressed to 
-000 Ib per sq in and which was developed for prestressing 

rictural concrete on the job in ordinary forms, instead of pre- 
casting individual members. On March 25 there was a joint 
meeting with the Engineers’ Club of St. Louis. The speaker on 
this occasion was Thomas J. Skinker, water commissioner of St. 
Louis, who presented a paper on “‘Problems of Growth of the St. 
Louis Water Division.” 


San Dreco SECTION 


An unusually interesting program had been arranged for the 
February meeting of the Section. First, K. M. Walker, marine 
surveyor, related many interesting anecdotes from his seafaring 
experiences, which have included the salvaging of numerous ships 
and their cargoes. Then Lt. Comdr. Hess, who is recovering from 
wounds received in battle during the sinking of an aircraft carrier 
in the Pacific, gave an interesting account of his experiences in 
action. 


SEATTLE SECTION 


The new officers for the Seattle Section are Richard Ellis, presi- 
dent: A. L. Miller, vice-president; and M. S. Campbell, secretary- 
treasurer. They were elected at the February meeting of the 
Section. Talks on soil cement comprised the technical program at 
this session, the speakers being Bailey Tremper and W. Allen 
Grubb. Mr. Tremper, who is materials and testing engineer for 
the Washington State Highway Department at Olympia, gave the 
history, theory, and design requirements of soil cement, while Mr. 
Grubb described some of the practical uses of the product. The 
latter is district engineer for the Portland Cement Association. 


TACOMA SECTION 


At the February meeting of the Section Charles E. Andrew, chief 
consulting engineer for the Washington Toll Bridge Authority, 
discussed the demolition work on the old Tacoma Narrows Bridge 
as well as some phases of design for the proposed new structure. 
Motion pictures showing the research work being carried on by the 
Toll Bridge Authority through model studies at the University of 
Washington supplemented his talk. The speaker at the March 
dinner meeting was E. L. Warner, former president of the Section. 
Mr. Warner’s subject was ‘“‘Our Unarmed Conflict,’’ in which he 
dealt with post-war problems facing the world. 


TENNESSEE VALLEY SECTION 

The Section reports meetings of both the Knoxville and Chat- 
tanooga Sub-Sections on March 9. The speaker at the former 
session was R. W. Stuck, chief engineer of the engineering division 
of the South Atlantic Division of the Corps of Engineers, who 
described his experiences in Russia ten years ago. The latter 
group met with local sections of the American Institute of Electrical 
Engineers and the American Society of Mechanical Engineers, the 
Chattanooga Sub-Section acting as sponsor. On this occasion the 
speaker was Col. Duncan Richart, commanding officer at Fort 
Oglethorpe, whose subject was “‘The Military Engineer in War.” 
The Asheville Sub-Section celebrated Ladies’ Night with the 
Engineers’ Club of Western North Carolina on March 15. A pro- 
gram was presented by the International Printing Ink Company. 
Members of the Muscle Shoals Sub-Section met with representa- 
tives of the other Founder Societies on March 12 to formulate a 
plan for joint meetings. 


WeEstT VIRGINIA SECTION 


A dinner meeting of the Section was held in Wheeling on April 2. 
An interesting program had been arranged by W. O. McCluskey, 
Jr., vice-president of the Section. First, John R. Morrill, assistant 
to the vice-president of the Lincoln Electric Company, presented 
an illustrated lecture entitled ‘““Are Welding Developments in the 
Structural Field.”’ In his talk Mr. Morrill pointed out that the 
use of arc welding for the fabrication of bridges, factories, and-other 
structures is just becoming fully recognized, despite its many years 
of use as an industrial tool. Then R. O. Bowman, engineer for the 
Koppers Company, spoke on the subject of ‘‘Miracle Coal,’’ placing 
great emphasis upon the value of coal as a chemical from which 
astonishing by-products have been and will be developed. 
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Appointments of Society Representatives 


WituiaM N. Carey, M. Am. Soc. C.E., has been appointed the 
Society's representative on the Highway Research Board of the 
Division of Engineering and Industrial Research of the National 
Research Council, to fill the vacancy caused by the death of 
Cor. C. E. Myers, M. Am. Soc. C.E. 


Wiitu1amM H. Cwror_ton and LAurence B. MANLEy, Members 
Am. Soc. C.E., represented the Society at the annual meeting of 
the American Academy of Political and Social Science, which 
was held in Philadelphia on April 9 and 10. 


Haroitp M. Lewis (chairman), HARLAND BARTHOLOMEW, and 
C. A. FARWELL, Members Am. Soc. C.E., have been appointed 
to represent the Society on a proposed Joint National Committee 
of the American Planning and Civic Association. 


A. C. Po_k, M. Am. Soc. C.E., chairman; Freperick H. Fowyer, 
Past-President Am. Soc. C.E.; and CLarence M. BLarr, 
Samuet A. GREELEY, E. N. HuntInG, and Gustav J. REQUARDT, 
Members Am. Soc. C.E., have been reappointed members of the 
so-called Washington Committee. 





Student Chapter Notes 





COLLEGE OF THE CiTy oF New YorK 


Winter activities of the College of the City of New York Chapter 
included talks by Dr. Mario Salvadori, instructor in civil engineer- 
ing at Columbia University, and J. Charles Rathbun, professor of 
civil engineering at City College. Mr. Salvadori discussed the 
theoretical problems that yield to the method of photoelasticity. 
By means of actually running several tests the method of demon- 
strating lines of equal stress by observation of the color pattern 
was clearly shown. Professor Rathbun’s subject was the esthetics 
of bridge design, and he illustrated his subject with views of bridges 
in many remote parts of the world. Among the more recent speak- 
ers were D. B. Steinman, New York City consultant, who discussed 
the failure of the Tacoma Narrows Bridge; F. C. Rogers, of the 
Portland Cement Association, whose subject was ‘‘Modern Design 
of Reinforced Concrete Structures’; and Woodman F. Scantle- 
bury, an engineer for the Republic Aviation Corporation, who 
spoke on aircraft design. 


GEORGIA SCHOOL OF TECHNOLOGY 


At the Honor Day exercises at the Georgia School of Tech- 
nology, the Georgia Section’s prizes of Junior membership in the 
Society were presented to C. A. McLeod and J. E. Stephanson. 
The William A. Hansell Prize, consisting of Junior membership 
in the Society and a pin, went to F. W. Rose, Jr., former president 
of the Student Chapter. Presentations were made by Paul Weir, 
former chairman of the Section’s Committee on Student Chapter 
Activities. This is the first year that the awards have been made at 
the Honor Day exercises, and the occasion was acclaimed an en- 
joyable one. 


UNIVERSITY OF TENNESSEE 


The University of Tennessee Student Chapter reports a number 
of interesting activities. On one occasion there was a special meet- 
ing addressed by Howard J. Hansen, associate professor of engi- 
neering at Texas Agricultural and Mechanical College. Professor 
Hansen, who was en route home from the Annual Meeting in New 
York where he had delivered a paper on timber engineering, pre- 
sented the same paper to the group. There was a large attendance 
of about 125. On another occasion members of the Chapter visited 
Douglas Dam, which is now in the process of construction. By 
special courtesy of the Tennessee Valley Authority, the students 
were permitted to view many interesting features of the work, in- 
cluding turbine installations. 

Through an inadvertence the annual report of the Chapter for 
the 1941-1942 school year was omitted from Civi, ENGINEERING. 
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ITEMS OF INTEREST 


About Engineers and Engineering 





Society Members Honored by 
Franklin Institute 


Two members of the Society—Charles 
M. Allen and Anders H. Bull—were 
among those honored by the Franklin 
Institute at its Medal Day Exercises, 
which were held in Philadelphia on April 
21. Professor Allen, of Worcester Poly- 
technic Institute, received the Elliot 
Cresson Medal in recognition of his “‘in- 
spired contribution to the field of hy 
draulics." 

Much of Professor Allen's career has 
been devoted to the conduct of efficiency 
tests of water wheels. The particular 
achievement for which he received the 
Cresson Medal was the development of 
the salt velocity method of measuring 
the flow of water, which has become one of 
the standard methods of measuring large 
rates of flow. 

At the same ceremony Mr. Bull was 
awarded the Louis Edward Levy Medal 
for the best paper published in the Journal 
of the Institute in 1942. His paper, en- 
titled “Soil Pressure Distribution Along 
Flexible Foundations,"’ was cited ‘an 
outstanding contribution to the literature 
of foundation engineering.’’ Mr. Bull is 
an engineer for the New York City Board 
of Transportation. 





Army and Navy “E” Award 
to Engineers 


Tue January issue listed contractors 
awarded the Army and Navy “E”’ for 
outstanding performance of contracts. 
To this list may now be added the names 
of certain engineering firms that have been 
thus honored for design and construction. 
On April 17, Whitman, Requardt and 
Smith received the award for their profes- 
sional services on the Rocky Mountain 
Arsenal Construction Project. Similarly, 
the firm of Fred Howland, Inc., is being 
honored for its work on the Florida Army 
Air Base, and the firm of Sanderson and 
Porter has also received the award. 

It is believed that these are among the 
first engineering firms to receive the Army 
and Navy “E” for their professional ser- 
vices. The reason for this is the fact that 
the Army and Navy “E” is considered 
primarily a production award. 





Enlistments in Corps of 
Engineers Invited 


UNDER a program recently announced 
by Maj. Gen. Eugene Reybold, Chief of 
Engineers, trained equipment operators 
who have been working as civilians on en- 
gineering and construction projects may, 
prior to their induction by Selective Ser- 
vice, volunteer for enlistment in the Corps 
of Engineers. The nearest Army Engi- 
neer Office will take their applications, 
pass on their qualifications, and provide 


them with a letter to their Induction Sta- 
tion, which will earmark them for duty 
with the Engineers. Candidates will then 
be sent to training centers at Fort Belvoir, 
Va.; Fort Leonard Wood and Jefferson 
Barracks, Mo.; or Camp Claiborne, La. 

Candidates will have the same oppor- 
tunity to secure commissions through the 
Engineer Officer Candidate School as 
other enlisted men, but their previous 
training should allow them to speed up the 
normal process. The plan goes into ef- 
fect immediately, and Engineer officers 
hope to recruit 9,000 specialists a month. 





Highway Conference at 
University of Tennessee 


War and post-war highway problems 
will be discussed at the Annual Highway 
Conference, to be held at the University of 
Tennessee on May 14 and 15. A number 
of outstanding speakers in the highway 
field have been secured for the two-day 
technical program. These include Walter 
Brooks, D. M. Moulton, and A. P. Con- 
nell, of the Tennessee State Highway De- 
partment; P. J. Freeman and Everett 
Scroggie, of the Tennessee Valley Author- 
ity; Prof. E. S. Fabian, of the University 
of Tennessee; Prof. R. A. Moyer, of Iowa 
State College; M. D. Catton, manager of 
the Soil Cement Bureau of the Portland 
Cement Association; and John W. Poul- 
ter, of the Koehring Company. 

The conference has been arranged by 
the civil engineering department of the 
University of Tennessee, with the cooper- 
ation of the TVA and the Tennessee State 
Highway Department. 





N. G. Neare’s Column 
Conducted by 
R. Rosinson Rowe, M. Am. Soc. C.E. 


“UNRATIONED recaps haven't lessened 
our consciousness of rubber problems,” 
ventured Professor Neare. “I'd feel a lot 
more secure standing before this Engineers 
Club if I could trade my guayiile suspend- 
ers for a pair of Para caoutchouc. So to- 
nite we come to the finale of Count de 
Myles’ tire problem, with added interest 
because of the failure of the OPA to set a 
ceiling on services. 

“The Count, you remember, planned to 
realize the most from his tires by using his 
spare successively on his left rear, right 
front, and left front wheels. At 25 cents 
per wheel jacked, plus 10 cents for han- 
dling the spare, the three shifts cost him 
35 + 60 + 60 cents, for the second shift 
meant taking the spare from the left rear 
to the right front, storing the right front 
for a spare and replacing the original left 
rear tire. Is there a cheaper way?” 

“Cheap enuf for me,” said Mack Mc- 
Maque. “I drove in for free air yesterday 
and was taxed $2.00 for tire examinations 
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plus 40 cents for new valves. Where js 
this 5-10-25 cent garage?”’ 

“Probably in the Professor's wild 
imagination. However,’’ Cal Klater con. 
tinued, “it made a nice problem. If the 
Count’s garage stays in business, the three 
shifts can be done for 35 cents each, saving 
50 centsinall. After 3,828 miles he should 
put his spare on the left front wheel 
Then at 7,746'/\9 miles the original left 
front tire should be taken from the spare 
rack to the right front wheel. Finally, at 
10,000 miles the original right front tire 
should go on the left rear, so that four 
tires are spent at 10,821 miles, as before.” 

“An excellent plan,” agreed the Pro- 
fessor. “It may be of academic interest 
to mentiowanother, the instant spare being 
moved to the right front, left front, and 
left rear wheels in that order at 5,668*/, 
6,299°/,, and 10,000 miles, respectively. 
Assuming the order of the changes, ten 
simple equations in ten unknowns can be 
solved for the mileages of each tire on each 
wheel. Of the six possible orders, the 
other four yield negative mileages. 

“Our next problem involves the logistics 
and strategy of winning without getting 
the mostest there fustest but having the 
bestest last longestest. 

“In a showdown day-in-day-out fight 
between two airmadas, each jap pilot 
brot down a Yank pilot, on the average, 
once in 40 days, but each Yank pilot 
scored, on the average, once in 10 days. 

“Despite individual superiority, the 
outnumbered Yanks faced extermination. 
Their commander found the answer in the 
racial difference, ‘A down jap is out; a 
Yank may be down but he’s never out!’ 
Nurses, mechanics, and parachutes made 
it possible to put half his downed pilots 
back in action, on the average, three days 
after bailing out, so he won the showdown 

“If the original Yank strength was 1,000 
planes and pilots, between what limits was 
the jap strength?” 

[Only Richard Jenney rated the Cal Klater 
award this month. He reported an engi- 
neering lull, with half the office working N 
G. Neare problems and the other fellow cut- 
ting out paper dolls. | 





NEWS OF ENGINEERS 
Personal Items About Society Members 





WaLtace B. Boacs, civil and consulting 
engineer of Oakland, Calif., has been ap- 
pointed Alameda County surveyor. 

Georce E. Owens is now a captain in 
the Corps of Engineers, U.S. Army. He 
was formerly chief engineer for the Mass 
man Construction Company in Kansas 
City, Mo. 

Georce W. Svopopa, major, Corps of 
Engineers, U.S. Army, has been made area 
engineer of the Columbia (S.C.) area 
Until lately Major Svoboda was area engt 
neer at Shaw Field. 
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ttaroup J. A. CuamBers, for the past 
: years chief engineer of the Hamilton 
| sdge Company, Ltd., at Hamilton, 
Ontario, was recently appointed general 
manager of the firm. 


CuarLes H. BartH, JR., colonel, Corps 
of Engineers, U.S. Army, has been pro- 
moted to the rank of brigadier general and 
made Chief of Staff of American forces 
in the European theater. General Barth 
was previously Chief of Staff of the 
U.S. Army forces in the Middle East. 


Roy G. HARLEY, an ensign in the Con- 
struction Battalions of the Navy, is now 
in Chicago in the Recruiting Service. 
Prior to receiving his commission Mr. 
Harley was assistant engineer for the 
American Steel and Wire Company in 
Cleveland. 

M. G. SPANGLER and J. P. Lawtor, 
respectively, research associate professor 
of civil engineering and assistant professor 
of sanitary engineering at Iowa State 
College, have been made lieutenant com- 
manders in the Construction Battalions 
of the U.S. Navy. Both are in training at 
Williamsburg, Va. 

Harvey L. VINCENT, construction 
superintendent for the Lummus Company, 
has been transferred from the construc- 
tion of the Maumelle Ordnance Works in 
Arkansas, to other work for the same 
company at Huntington and Charleston, 
W.Va. 

Haro_p D. Cavin has been granted a 
leave of absence from his duties as resi- 
dent engineer for the Puget Sound Pulp 
and Timber Company at Bellingham, 
Wash., in order to join the Construction 
Battalions of the U.S. Navy. He has the 
rank of lieutenant commander and, at 
present, is in training at Williamsburg, Va. 


Haro_p B. BursLey will continue as 
managing associate of E. S. Draper Asso- 
ciates, landscape architects and town 
planners of Charlotte, N.C., while serving 
the recently appointed Planning Com- 
mission of Asheboro, N.C., in preparing 
a zoning and thoroughfare plan for the 
city. 

W. W. Zass has been promoted from the 
rank of major in the Corps of Engineers, 
U.S. Army, to that of lieutenant colonel. 
He is engaged in surveying and construc- 
tion work on the 500-mile stretch of the 
Inter-American Highway in Honduras, 
Nicaragua, and El Salvador. 


Bever_y C. Dunn is now a brigadier 
general in the Corps of Engineers, U.S. 
Army, this rank representing a recent 
promotion from that of oolonel. 


L. B. Feacin has been promoted from 
the rank of lieutenant colonel in the Corps 
of Engineers, U.S. Army, to that of colonel. 
Announcement of the promotion reached 
Colonel Feagin while he was attending 
the Local Sections Conference at the 
Dallas Meeting on April 7, in his capacity 
as president of the St. Louis Section. He 
is district engineer for the US. Engineer 
Office at St. Louis, Mo. 

Joun S. Macponap is general man- 
ager and vice-president of Walsh-Kaiser 
Company, Inc., a new organization from 


the Walsh Construction Company and 
the Kaiser interests that has taken over 
the Fields Point shipyard at Providence, 
R.I. Formerly Mr. Macdonald was chief 
engineer for the Walsh Construction Com- 
pany at Long Island City, N.Y. Another 
member of the Society —-EpGar F. Kaiser, 
resident vice-president and job manager 
for Consolidated Builders, Inc., at Mason 
City, Wash.—is also vice-president. 


Danrev Noce, brigadier general, Corps 
of Engineers, U.S. Army, was awarded 
a Distinguished Service Medal for his work 
in organizing the Army's amphibian engi- 
neers at ceremonies held at Fort Devens, 
Mass., on February 16. The citation 
read, in part, as follows: “his leadership 
and inspiration have contributed in a 
marked degree toward the readiness of 
the army to carry out worldwide offensive 
missions.”’ 


Cuitton W. McLavuGutiin, Jr., of 
Kansas City, Kans., has been com- 
missioned a lieutenant (jg) in the Con- 
struction Battalions of the Navy. 


Georce V. T. Burcess has been ad- 
mitted to partnership in the consulting 
engineering firm of Coverdale and Colpitts, 
New York. Mr. Burgess has been senior 
engineer for the organization since 1941. 


Juntus R. GARDNER is now a captain 
in the Sanitary Corps, 30th Medical Train- 
ing Battalion, and is stationed at Camp 
Grant, Ill. Prior to being commissioned 
he was chief designing engineer for Warren 
and Van Praag, Inc., consulting engineers 
of Decatur, Il. 


S. S. SrernBerG, dean of the college 
of engineering of the University of Mary- 
land, has been appointed regional repre- 
sentative of the Bureau of Training of the 
War Manpower Commission. He is to 
serve as adviser for all scientific and engi- 
neering training on the college level in the 
District of Columbia, Maryland, Virginia, 
West Virginia, and North Carolina. 


ArTHUR R. HOLvett was recently com- 
missioned a captain in the Corps of Engi- 
neers, U.S. Army, and assigned to duty in 
Brazil. Prior to being commissioned he 
was university engineer and supervisor 
of physical plant at the University of 
North Carolina. 


Harry A. SWANSON is now assistant 
professor of civil engineering at North 
Dakota Agricultural College. 


Joun D. MENDENHALL, of the Bechtel- 
McCone-Parsons Corporation, Aircraft 
Division, has been transferred from Los 
Angeles to Birmingham, Ala., where he 
is in charge of structural and civil engi- 
neering. 

Crosspy MILLER was recently pro- 
moted from the position of bridge engi- 
neer for the Chesapeake and Ohio Rail- 
way to that of assistant chief engineer. 
His headquarters are in Richmond, Va. 


WarRNER Harwoop, formerly engineer 
of the Highways and Municipal Bureau of 
the Portland Cement Association, has 
been appointed regional highway engineer 
for the organization for territory com- 
prising nine Western states. 
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C. F. Serrrrep has been made super- 
intendent of the Wyoming State High- 
way Department. In addition, he will 
continue as chief engineer. 


Francis M. Davis has severed his con- 
nection with the Texas State Highway 
Department—-he was assistant district 
engineer at Paris—in order to take up ac- 
tive duty with the Navy. He is now in 
training at Norfolk, Va. 


Joun C. GeARHART is now an ensign 
in the Civil Engineering Corps of the 
U.S. Navy, assigned to the ‘Sea Bees.” 
Mr. Gearhart was, until lately, assistant 
engineer with Stevens and Koon, con- 
sulting engineers of Portland, Ore. 


WiLpur BaRROows, previously associate 
structural engineer for the Tennessee 
Valley Authority at Knoxville, Tenn., 
has been commissioned a lieutenant (jg) 
in the Civil Engineering Corps of the U.S. 
Navy. At present he is stationed at 
Williamsburg, Va. Other members of 
the TVA staff now on active duty include 
James D. Fac, lieutenant, U.S. Marine 
Corps, New River, N.C.; Lester G. 
Hien, ensign, U.S. Navy, at the Fighter 
Director School, Pearl Harbor, Hawaii; 
CHARLES M. HOLBROOK, ensign, U.S. 
Navy, at the U.S. Naval Academy at 
Annapolis, Md.; and James R. Gentry, 
chief petty officer in the ‘Sea Bees,” 
stationed at Norfolk. 





DECEASED 





Epwin Park ARNESON (Jun. '40) of 
San Antonio, Tex., died on January 1, 
1943, at the age of 25. Following his 
graduation from the Texas Agricuitural 
and Mechanical College in 1938, Mr. 
Arneson became connected with the 
Texas State Highway Department. Later 
he was with Pan-American Airways, Inc., 
at Brownsville, Tex. At the time of 
his death he was in the U.S. Army. Mr. 
Arneson’s father was the late Edwin 
Percival Arneson, M. Am. Soc. C.E., who 
died on December 7, 1938, while serving 
a term as Director. 

CHARLES BARNES CARTWRIGHT (Assoc. 
M. '27) right of way engineer for the 
Wayne County Road Commission, De- 
troit, Mich., died on February 25, 1943, 
at the age of 47. Mr. Cartwright had 
been with the Michigan Road Commis- 
sion since 1920, having been resident 
engineer, construction superintendent, and 
right of way engineer. During the first 
World War he served as a second lieuten- 
ant with the 605th Engineers in France. 


Joun WarREN Cups (M. '31) since 
1930 deputy commissioner of the New 
Hampshire State Highway Department, 
Concord, N.H., died on September 23, 
1942, though word of his death has just 
reached the Society. Mr. Childs, who 
was 54, was with the New Hampshire State 
Highway Department from 1916 to 1920 
and from 1923 on, having been office en- 
gineer, division engineer, bridge engineer, 
and deputy commissioner. Earlier in his 
career (1912 to 1916) he was with the 
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U.S. Reclamation Service (now the Bu- 
reau of Reclamation). 


Paut Darwin Cook (M. '16) civil en- 
gineer of Sioux City, lowa, died recently 
at the age of 59. Early in his career Mr. 
Cook was engaged in railroad work. 
From 1913 to 1923, except for a period of 
war service, he maintained a consulting 
practice, and from 1924 to 1932 was chief 
engineer for Favrot and Livaudais, Ltd., 
of New Orleans, La. From 1932 to 1934 
and, again, from 1936 to 1938 he was city 
engineer of Sioux City. During the war 
Mr. Cook served in the Corps of Engineers, 
U.S. Army, having the rank of major. 


Lestre Haroitp Dopp (Assoc. M. '22) 
since 1935 district engineer for the Ameri- 
can Institute of Steel Construction, Inc., 
at St. Louis, Mo., died on March 14, 
1943. Mr. Dodd, who was 54, had served 
as district engineer for the Institute at 
Dallas, Tex., from 1929 to 1932. Earlier 
he had maintained consulting practices in 
Lawrence and Topeka, Kans., and Kan- 
sas City, Mo. He had been in charge of 
the design and construction of the rein- 
forced concrete stadium at the University 
of Kansas, and during the first World 
War served in the U.S. Army. 


Writiam Orro GaLBreatu (M. '30) of 
Kansas Citv, Mo., died on March 14, 1943, 
at the age of 71. For a number of years 
Mr. Galbreath had been with the U.S. 
Department of Agriculture, and at the 
time of his retirement in 1942 was field as- 
sistant in charge of the Kansas City office 
of the valuation department. Earlier in 
his career (1907 to 1912) he was division 
engineer for the Mexican National Rail- 
way and later was connected with rail- 
roads in this country—the Chicago Great 
Western, the Kansas City Southern, and 
the Missouri Pacific. 


Joun Byron Goipsporoucn (Affiliate 
'99) chairman of the board of the Under- 
pinning and Foundation Company, New 
York City, died on March 26, 1943, as 
the result of a fall. He was 79. Mr. 
Goldsborough directed the construction of 
subways and other projects necessitating 
the use of compressed air—a technique he 
was largely responsible for developing. 
For a number of years he was general man- 
ager of the Jules Breuchard Construction 
Company in New York, and later founded 
the Underpinning and Foundation Com- 
pany. The projects on which he was en- 
gaged included the Croton Dam and aque- 
duct; the Ashokan Dam and watershed; 
parts of the New York and Philadelphia 
subways; and a section of the Lincoln 
Tunnel. 


Anprew H. Harkness (M. '19) con- 
sulting engineer of Toronto, Canada, died 
suddenly at his home in that city on Feb- 
ruary 28, 1943. Mr. Harkness, who was 
70, was for a number of years senior mem- 
ber of the consulting firm of Harkness 
and Hertzberg. In this capacity he was 
responsible for the structural work on 
many of the leading buildings in Canada. 
In 1935 he received the Sit John Kennedy 
Medal of the Engineering Institute of 
Canada for ‘‘outstanding merit in his pro- 
fession."’ 


Jere CHAMBERLAIN HutTcHins (M. 
00) pioneer developer of a web of inter- 
urban electrical lines, died at his home in 
Grosse Pointe, Mich., on February 24, 
1943. He was 91. Mr. Hutchins went 
to Detroit in 1894 as vice-president of the 
Citizens Railway Company. Later he be- 
came vice-president, general manager, and 
treasurer of the newly organized Detroit 
United Railway, and in time was made 
president. Since his resignation from the 
latter position in 1916 Mr. Hutchins has 
been regarded as the dean of Detroit’s 
baseball enthusiasts. 

CHARLES Lincotn Ketter (M. '05) 
consulting engineer of Chicago, IIl., died 
at a hospital in Dixon, Ill, on March 4, 
1943. Had Mr. Keller lived a few days 
longer he would have been 72. For many 
years he was president of the Scherzer 
Rolling Lift Bridge Company in Chicago, 
and more recently a member of the con- 
sulting firm, Keller and Harrington. As 
such Mr. Keller designed railroad bridges 
in the United States, Europe, and India, 
and worked on the design for the Van 
Buren Street elevated bridge—the first 
double-deck movable structure built in 
Chicago. 

Hatitett Epwarp McC.urintrock (M. 
'19) valuation engineer for the U.S. De- 
partment of Agriculture at Kansas City, 
Mo., died on February 22, 1943. He was 
60. From 1909 to 1917 and, again, from 
1925 to 1928 Mr. McClintock was with 
the Union Pacific Railroad at Omaha, 
Nebr. From 1917 to 1919 he served over- 
seas with the Corps of Engineers, having 
the rank of captain; from 1919 to 1920 he 
was assistant engineer for the city of 
Omaha; and from 1921 to 1925 he was in 
private practice. He had been valuation 
engineer for the U.S. Department of Agri- 
culture since 1929. 


Joun A. New.in (M. '24) for many 
years chief of the division of timber me- 
chanics at the U.S. Forest Products Labo- 
ratory, Madison, Wis., died on March 27, 
1943. Mr. Newlin, who was 71, was con- 
sidered an outstanding authority on the 
use of wood as an engineering material. In 
1904 he joined the U.S. Forest Service as 
engineer in timber testing on a coopera- 
tive project then under way with Purdue 
University. A short time later he was 
placed in full charge of this work, which 
was shifted to Madison in 1910 with the 
establishment of the Forest Products 
Laboratory there. About a month ago 
Mr. Newlin retired. 

PercivaL Roperts, Jr. (M. ’84) retired 
executive of Ardmore, Pa., died there 
recently. Mr. Roberts, who was about 
85, had been president of the A. & P. 
Roberts Company and of the American 
Bridge Company. He was also a director 
of the Pennsylvania Railroad Company. 
Earlier in his career (1876 to 1900) he was 
with the Pencoyd Iron Works. Long a 
member of the Society, Mr. Roberts served 
as Director from 1910 to 1912. 

ArtuuR LeLAND RICHARDSON (Assoc. 
M. '29) civil engineer of Yambhill, Ore., 
died at his farm near Yamhill on March 
11, 1943, at the age of 64. From 1924 
until recently Mr. Richardson was in the 
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Bridge Department of the California 
division of Highways, having been assist. 
ant construction engineer and construc. 
tion engineer. Earlier (1915 to 1924) be 
was chief draftsman and assistant engi- 
neer in the maintenance of way depart. 
ment of the Southern Pacific Company, 
and before that had been in private prac. 
tice. 


LEONARD CHARLES Linpsay Situ (M. 
01) consulting engineer of Flushing, N.Y, 
died recently. For many years Mr 
Smith maintained a consulting practice in 
Long Island City, N.Y. Earlier in his 
career he had been assistant engineer for 
the Department of Water Supply, Gas, 
and Electricity at Long Island City. 


EpGAR KENNETH Smoot (M. ’98) engi- 
neer of railway and harbor works in 
Mexico City, died at his home there on 
February 19, 1943. Mr. Smoot, who was 
81, had bgen engaged in railroad work in 
Texas and, at one time, was city engineer 
of Dallas. In 1891 he formed the engi- 
neering and construction firm of O’Connor 
and Smoot, contracting and building the 
jetties at Galveston. Later, in an indj- 
vidual capacity, he built harbors for the 
government of Mexico at Manzanillo, 
Yavaros, Frontera, Mazatlan, and Salina 
Cruz. He was also president and operator 
of the Rio Maro Railroad in the state of 
Sonora. 


WILLIAM SHERMAN VAN LOAN (Assoc 
M. '31) since 1927 supervisor of construc- 
tion and maintenance for the Buffalo 
(N.Y.) Board of Education, died recently. 
He was 64. From 1910 to 1917 and, again, 
from 1919 to 1924 Mr. Van Loan was con- 
struction engineer for the Supervising 
Architect of the Treasury Department, 
Washington, D.C., in charge of construc- 
tion and repair of public buildings. From 
1924 to 1927 he was office manager for 
Frank A. Spangenberg, Buffalo (N.Y) 
architect. During the first World War he 
served overseas with the 7th U.S. Engi- 
neer Regiment, having the rank of captain. 


Guy Situ Woop (Assoc. M. '24) man- 
ager of the Herkimer Division of the Inter- 
national Paper Company, Herkimer, N.Y, 
died on January 30, 1943. Mr. Wood, 
who was 54, had been with the Interna- 
tional Paper Company since 1919, having 
been resident engineer for the organization 
in New York for some years. Earlier in 
his career he had been with the New York 
State Public Service Commission; the 
Interborough Rapid Transit Company, 
and Ford, Bacon, and Davis. 


Epwarp Lowrey Wooprurr (M. 
retired engineer of Flushing, N.Y., died 0 
April 1, 1943, at the age of 91. Mr. Wood 
ruff spent his entire career in the U5 
Lighthouse Service, which he entered i 
1872. From 1910 to 1912 he was superin 
tendent of the 18th Lighthouse District 1» 
California, and from the latter year © 
1914 superintendent in charge of the 11th 
Lighthouse District at Detroit. He we 
responsible for the design of lighthouse 
structures on the Atlantic and Pacific 
coasts and the Great Lakes. During ‘2 
first World War Mr. Woodruff served © 
the U.S. Navy. 
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Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 





AppITIONS TO MEMBERSHIP 


ews, Haron Joserm (Jun. 43), Research 

— Engr., Aluminum Research Labora- 

tory, Aluminum Co. of America, Box 772 
Res., 910 North St.), New Kensington. Pa. 


Agrson, SOLOMON BENJAMIN (Assoc. M. °43), 
Civ. Engr. (Water Supply), Board of Water 
Supply, 120 Wall St., New York, N.Y. 


por, WriL1AM James (Assoc. M. '43), Asst. 
a — U.S. Bureau of Reclamation, Redding, 


Calif. 


. Tuomas Wooprow (Jun. *42), Ensign, 
Bae N_R.. Box 608 Twin Falls: Idaho. 


Berry, JAMES WATKINS (Assoc. M. '43). Asso- 
ciate Engr., U.S. Engr. Office, Custom House, 
Nashville, Tenn. 


BrantcaAN, GEorGe Francis (Assoc. M. 43), 
Associate Prof., Gen. Eng.; Head, Mech. 
Drawing, Bradley Polytechnic Inst., Peoria, 
Ill. 


Brooks, WILLIAM ALEXANDER (Jun. '42), Ensign, 
U.S.N.R., 50 Renner Ave., Newark, N.J. 


Bruns, Ropert Bruce (Jun. '42), Ensign, U.S.N., 
88-43 One Hundred and Ninety-Second St., 
Hollis, N.Y. 


BurMersterR, SUMNER Frep (Jun. '42), Civ. 
Engr., Douglas Aircraft Corp., El Segundo 
Res., 409 Edgewood St., Inglewood), Calif. 


Casutn, Joun Tomas (Assoc. M. °43), Civ. 
Engr., Hunkin-Conkey Constr. Co., 1740 East 
12th St., Cleveland (Res., 23112 Virginia Ave., 
North Olmsted), Ohio. 


Cuerstinson, KennetH Marius (Jun. ‘43), 
Associate Engr., U.S. Army Engrs., 8010 North 
West St. Helens Rd., Portland, Ore. 


Ctark, Braprorp Norman (Assoc. M. °43), 
Senior Engr. (San.), U.S. Engr. Office, 120 Wall 
St.. New York, N.Y. (Res., 1822 Lamberts 
Mill Rd., Westfield, N.J.) 


Crocneron, Joun Looan (Jun. 42), 2d Lt., Air 
Corps, U.S. Army, Maintenance Eng. Officer, 
Bruneau, Idaho. 


Dieretto, Vrro AntHoxny (Jun. °43), Junior 
Welding Engr., Naval Gun Factory, Navy Yard 
Res., 1426 Twenty-First St., N.W.), Washing- 
ton, D.C. 


Freminc, Cirrrorp Neat (Jun. °42), Res. 
Officer in Cbhg., Constr., U.S.N., Auxiliary Air 
Station, Camp Kearney (Res., 8045 Girardi St., 
La Jolla), Calif. 


Forziey, Vicror Georce (Jun. '43), Structural 
Engr., Chas. T. Main Co., Inc., Boston (Res., 
88 Locust Ave., Worcester), Mass. 


Fronock, Frep Cirrron (Assoc. M. '43), Asst. 
Public Works Planning Supt., U.S.N., Naval 
Station (Res., 3070 Harris Ave.), Key West, 


Fla 


Geretacn, NORMAN WILLIAM (Jun. '42), Aviation 
Cadet, Air Force, U.S. Army, Route 1, Box 
257, Tigard, Ore 


Guazer, Irvinc Harotp (Jun. ‘42), Ensign, 
US.N.R., 71 Fairfield Ave., South Norfolk, 
Conn 


Goopman, Witt1am Warp (Assoc. M. ‘°43), 
Architectural Designer (Structural), Sander- 
son & Porter, Pine Bluff Arsenal (Res., 5905 
North Country Club Blvd.), Little Rock, Ark. 


Grant, WALTER ScuuyLerR, Jr. (Assoc. M. '43), 
Maj., Field Artillery, U.S. Army, Headquarters, 
= ~~~ pee 8th Regiment, FARTC, Fort 
Sill, Okla. 


GRANTHAM, Georce RicHarp (Jun. °43), Ist 
Lt., San. Corps, U.S. Army, 138 Burcham 
Drive, East Lansing, Mich. 


HAULENBERK, Garrie Beraztey (Jun. ‘42), 
Supt., Constr. Service Co., Inc., 333 North 
Broad St., Elizabeth, N_J. 


Hawiey, Joun Armirace (Jun. '42), 646 West 
30th St., Indianapolis, Ind. 


HENDERSON Ropert Dawson (Jun. 42), Cor- 
poral, Air Force, U.S. Army, 1353 West French 
Pl, San Antonio, Tex. 


Henry Wit1aM Leppettrer (Jun. '42), Engr., 
~"tcago Bridge & Iron Co., 1500 North 50th 
Res., 600 South 53d St.), Birmingham, Ala. 


Heymann, Curt Joseru (Assoc. M. '42), P. O. 
-mgeni Dam, via Maritzburg, South Africa. 





From March 10 to April 9, 1945, Inclusive 


Hioman, Ratpn Krerou (Jun. '42), Junior Engr., 
War Constr. Div., E. I. du Pont de Nemours, 
— Wabash River Ordnance Works, Rockville, 


Howe, Ovra E., Jr. (Jun. 42), With U.S.M.C.R., 
1533 Oxford, keley, Calif. 


Hutcuains, Bron Sueparp, Jr. (Assoc. M. °43), 
Senior Engr., Design Dept., State Highway 
Comm., Masonic Temple (Res., 2341 Ohio St.), 
Topeka, Kans. 


Jennincs, Hupert Ernest (Jun. °43), Lt., 
ae Rhode Island Ave., N.E., Washing- 
ton, D.C. 


Kinc, Davip Herman (Jun. '42), Instr., Gen. 
Eng. Dept., lowa State College, Ames (Res., 
226 East 4th St., Spencer), lowa. 


LAMMIMAN, GorpOoN Freperic (Jun. '42), En- 
sign, CHC-V (S), U.S.N.R., 276 Coventry Rd., 
Berkeley, Calif. 


Larson, Ewatp Craus (Jun. "43), Asst. Engr. 
(Civ.), U.S. Engrs., Edmonton Motors, Ed- 
monton, Alberta, Canada. 


Leecn, Norman Austin (M. °43), 120 South 
Louise St., Glendale, Calif. 


Leerer, LyMaAN Denny (Assoc. M. ‘42), Asst. 
Engr., U.S. Engr. Dept., 4550 Brazil St., 
Los Angeles (Res., 8401 Second Ave., Ingle- 
wood), if. 


McCracken, Wrinrtevp A. (Assoc. M. '43), Civ. 
Engr., Frederic R. Harris, Inc., 720 Electric 
Bidg. (Res., 1347 Arlington), Houston, Tex. 


MCELHANNON, WitttAM ANDREW (Jun. ‘'42), 
Ensign, U.S.N.R., 101 Sage Hall, Ithaca, N.Y. 


McKamey, Jack B. (Assoc. M. °43), Associate 
Civ. Engr., TVA, Douglas Dam Rural Station, 
Jefferson City, Tenn. 


MENDELL, Herman Ropert (Jun. '43), Engr., 
North Am. Aviation, Inc. (Res., 222 West 
Arbor Vitae), Inglewood, Calif. 


MicHALOS, JAMes Peter (Assoc. M. '43), With 
Carnegie-Illinois Steel Corp. (Res., 3550 Wash- 
ington St.), Gary, Ind. 


Mipp._eton, CHarR_es CALLoway, JR. (Jun. °42), 
Junior Civ. Engr., TVA, 201 Pound Bidg., 
Chattanooga, Tenn. 


Mintzer, Ottn Wescey, III (Jun. 42), Capt., 
re of Engrs., U.S. Army, Woodmont Blvd., 
N ville, Tenn. 


Morcan, Cuaries Leroy (M. '43), Vice-Pres., 
Field, Emerson & Morgan, Inc., 20 Flower 
Bidg., Watertown, N.Y. 


NeALe, Wit.ttAM Freperick (Assoc. M. ‘43), 
Res.*Engr., Modoluk, Inc., Bainbridge (Res., 
812 A Wilson Point Rd., Middle River), Md. 


Ortick, Mrirton (Jun. "42), 2d Lt., Air Force, 
U.S. Army, 376 Warwick St., Brooklyn, N.Y. 


Ormssy, Everett Josern (Jun. '43), Junior 
Engr., U.S. Engr. Office, Honolulu, Hawaii. 


Poor, Ernest Raymonp (Jun. ‘42), Ensign, 
U.S.N.R., 410 Memorial Drive, Cambridge, 
Mass. 

Price, Reocinatp Carrier (Assoc. M. ‘43), 


Hydr. Engr., National Resources Planning 
Board, North Interior Bidg., Washington, 





TOTAL MEMBERSHIP AS OF 
APRIL 9, 1943 


Members........ ' 5,888 

Associate Members. 7,163 

: Corporate Members. . 13,051 

| Honorary Members...... 35 
| Juniors... 5,519 | 

| Affiliates... .. oe 71 
Fellows. .. 1 | 
Total... 18,677 | 

(Total April 9, 1942. 17,675) 

















D.C. (Res., 1600 East West Highway, Silver 
Spring, Md.) 


Pysurn, DeWirr Lyman (M. ‘'43), Director, 
State Dept. of Public Works, Capitol Bldg., 
Baton Rouge, La. 


Rockey, Bust. Epmonp (Jun. 43), 2d Lt., 
_ Army, 2735 Hubbell Bivd., Des Moines, 
owa. 


RoRABAUGH, Matruew Irvin (Jun. '43), Asst. 
Hydr. Engr., U.S. Geological Survey, 531 
Federal Bidg., Louisville, Ky. 


Rumeim., Henry Crawrorp (Assoc. M. '43), 
Field Engr., Arundel Corp., San Juan, Puerto 
Rico. (Res., Conestoga Rd., Berwyn, Pa.) 


Saxe, NATHANTEL CHARLES (Jun. '43), Res. a. 
Nick R. Hel-. 


MeWilliams Dredging Co. and 
mers, Inc., Army Post Office 615, Care, Post- 
master, New York, N.Y. 


ScHINDLER, ARNoLD Leg (Jun. '43), Ensign, 
U.S.N.R., 36th Naval Constr. Battalion, Care, 
Fleet Post Office, San Francisco, Calif. 


Seppa, Kart Ear (Jun. '43), Civ. Engr., 
Macco Const. Co., Freight and Ferry Sts., 
Oakland, Calif. 


SHort, Harry Hammonp (Jun. '43), Ensign 
U.S.N., 24 North Ist St., Paris, Tex. 


SINGLETARY, Emory Gorpon (Assoc. M. '43), . 


Lt., CEC, U.S.N.R., 105 Homewood Ave., 
Greensboro, N.C. 


Sirrs, Haro_p Freperick (Jun. '42), Ist Lt., 
Corps of Engrs., U.S. Army, Route 1, Box 21, 
Sumner, Wash. 


STARBUCK, RospeRt FrRANcis (Assoc. M. '43), 
Asst. Structural Engr., Eng. Dept., Constrs., 
— Naval Air Bases, Box 2459, Honolulu, 

awall. 


Stewart, Cart Morrevt, Jr. (Jun. '42), Engr., 
Cont. Div., Dravo Corp., Neville Island, Pitts- 
burgh, Pa. (Res., 337 Glendora Ave., Louis- 
ville, Ky.) 


T1GRAK, Menumet Fuart (Jun. °43), 611 West 
Healey St., Champaign, Ill. 


Timmons, EpMOND AMPLIAS — 42), Lt., U.S. 
Army, 2209 Buchanan St., Amarillo, Tex. 


True, CuarRrence Harvey (Assoc. M. ‘'43), 
Associate Engr., Office Eng. Div., The Panama 
Canal, Balboa Heights, Canal Zone. 


UYANIK, Meumetr ENsar (Jun, '43), 211 West 
Elm St., Urbana, Ill. 


Vaucun, Francis Artuur (Assoc. M. '43), Ist. 
Lt., Engr. Battalion, U.S.M.C., F.M.F.T.C., 
Camp Pendleton, Oceanside, Calif 


Voce., Haroitp Ray (Jun. '42), 2d Lt., U.S.M.- 
C.R., 4432 North 16th St., Arlington, Va. 


Wacker, Jack Epwitn (Jun. '42), With Air Force, 
U.S. Army, 3116 East 9th St., Des Moines, 
lowa. 


Warrtetp, Witttam Fitts (Jun. 43), With 
Michael Baker, Jr., Box 45, Liberty, Tex. 


Wess._ey, Steruen Evucene, Jr. (Jun. '43), 
Engr.-Draftsman, The Central R.R. of N.J., 
ersey City, N.J. (Res., 2629 Sedgwick Ave., 

ew York, N.Y.) 


Wise, Nevson Evpon (Assoc. M. '43), Associate 
Engr., Municipal Eng. Div., The Panama Canal, 
Balboa Heights, Canal Zone. 


MEMBERSHIP TRANSFERS 


Bates, Apet Jacos (Jun. '32; Assoc. M. ‘43), 
Constr. Engr., Sanders Eng. Co., Navy Yard, 
Portsmouth, N.H. 


Britt, Royse HARLAN (Jun. "40; Assoc. M. '43), 
Associate Field Engr., The Montana Power 
Co., Butte, Mont. 


CARTER, MARSHALL SyLvestTerR (Jun. ‘36; Assoc 
M. '43), Lt. Col., Gen. Staff, U.S. Army, 4744 
Reservoir Rd., N.W., Washington, D.C. 


Doniey, Davip Epwarp (Assoc. M. '36; M 
'43), Lt. Col., Ordnance Dept., U.S. Army, 756 
Willey St., Morgantown, W.Va. 


Erickson, Arcuin Mivton (Jun. '27; Assoc. M 
'36; M. °43), Cons. Engr. (Wilcox & Erickson), 
11 East 44th St., New York, N.Y. 

Foster, WiLt1AM Soutnmayp (Jun. "37; Assoc 
M. '43), Eng. Editor, The Am. City Magazine, 
470 Fourth Ave., New York, N.Y. 
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FRANKLIN, WtiittAM Rowsert (Jun. ‘26; Assoc. 
M. ‘31; M. '43), Lt. Comdr., CEC, U.S.N.R., 
6 East Main Rd., Newport, RI 


HANRAHAN, Francis Joun (Jun. 30; Assoc. M 
‘34; M. ‘43), Structural Engr., National 
Lumber Mfrs. Assn., 1319 Eighteenth St., 
N.W. (Res., 6220 Wagner Lane, Friendship 
Station), Washington, D.C. 


Harkeiper, Crovis Josern (Jun. '38; Assoc. M. 
‘43), Senior Constr. Engr., Federal Public 
Housing Authority, Electric (Res., 1217 Wood- 
land Ave.), Fort Worth, Tex 


Le Moyne, Cuarces, Je. (Jun. 33; Assoc. M. 
43), Gapt., Infantry, U.S. Army, Crescent 
Rim Drive, Boise, Idaho 

Prick, Westrcorr WiiKkin, Je. (Jun. "39; Assoc 
M. '43), Constr. Mgr., Inter- Mountain Contrs., 
Box 569, Tooele, Utah 

Reonter, Raymond Copincron (Jun 35; 
Assoc. M. '43), Capt., Corps of Engrs., U.S 
Army, Chemical Warfare Service, Huntsville 
Arsenal, Huntsville, Ala 

Rien, Henry Mereirr (Assoc. M. "28; M. '43), 
Head Engr., U.S. Engr. Office, Wright Bldg 
(Res, 1361 Forty-Second St.), Sacramento, 
Calif 


Ivit ENGINEERING for May 1943 


Rizzi, CHaries ALrrep (Assoc. M. '4i; M. '43), 
Vice Pres., R. E. Carrick Co., 420 Madison 
Ave., New York (Res., 13 Wakefield Rd., 
Searsdale), N.Y. 


Root, WaLTerR Haron (Assoc. M. '20; M. '43), 
Maintenance Engr., State Highway Comm., 
Highway Comm. Blidg., Ames, lowa. 


StronGc, CHARLES HENDERSON (Jun. '36; Assoc. 
M. ‘43), Engr., Strong & Macdonald, Inc., 
4045 Ruston Way, Tacoma, Wash. 


TARLETON, Cotsy Dutor (Jun. "25; Assoc. M. 
‘31; N. '43), Lt. Comdr., CEC, U.S.N., Navy 
Housing Office, 100 South Drive, Honolulu, 
Hawaii. 


THORNTON, CHARLES Victor (Jun. "35; Assoc- 
M. '43), Chf. Engr., Southern Iron Works, Inc. 
(Res., 930 Second St.), Alexandria, Va. 


Wiitcoxen, Lewis CLarK (Assoc. M. '28; M. 
43), Lt., CEC, U.S.N.R., 833 Chalmers Ave., 
Detroit, Mich. 


Wittiams, Gorpon Lee (Jun. '36; Assoc. M. 
'43), Associate Civ. Engr., TVA, Fontana Dam, 
N.C. 


Vou. 13, No, 


REINSTATEMENTS 


Cuarin, Dovuctas Bryant, Assoc. M., rein. 
stated Mar. 26, 1943. 


Hatt, Howarp WASHINGTON, Assoc. M., rein. 
stated Mar. 29, 1943. 


Ray, Ottver Apam, Jun., reinstated Mar 99 
1943. F 


RESIGNATIONS 


Curtiss, Grey WILtts, Assoc. M_., resigned } 
19, 1943. Mee 


Hutcuines, Joun Bacon, Jr., M., resigned 
19, 1943 ones Mie 


KELSALL, Frep ANDERSON, Jun., resigned M 
18, 1943. y 


Parkin, GeorGe Tuomas, Assoc. M., resigned 
Mar. 19, 1943. 


Srecke, Kurt Huoo, Assoc. M., resigned Mar. 30 
1943. ; 


WRAVER, CHARLES JOSEPH, M., resigned Mar. |5 
1943. , 

















Applications for Admission or Transfer 
Condensed Records to Facilitate Comment from Members to Board of Direction 


May 1, 1945 








The Constitution provides that the Board of Direcion shall elect or 
reject all applicants for admission or for transfer. In order to 
determine justly the eligibility of each candidate, the Board must 


depend largely upon the 
membership for information 
Every member is urged, 


therefore, lo scan carefully Grave G®NERAL REQUIREMENT Ace —— 
, . - RACTICE 
the list of candidates pub- 
: . : . Qualified to design as well as es , ‘ 
lished each month in Crvit Member to disast tawetuest uch 35 years 12 years 


ENGINEERING and to furnish 


MINIMUM REQUIREMENTS FOR ADMISSION 


L&NGTH OF 


, ‘ Associate ualified to direct work or ’ 
the Board with data which Member ad . : 27 years 8 years 
may aid in determining the aie Qualified for subprofessional 99 Var 6 yense 
eligibility ef any applicant. work 3 
It is especially urged that Qualified by scientific acquire- 
Affiliate mentsor practical experience 35 years 12 years 


a definite recommendation as 
to the proper grading be 
given in each case, inasmuch 


to cooperate with engineers 

* In the following list RCA (responsible charge—Associate Member standard) denotes 
years of responsible charge of work as principal or subordinate, and RCM (responsible 
charge— Member standard) denotes years of responsible charge of IMPORTANT work, the date of thir lik 


as the grading must be based ie., work of considerable magnitude or considerable complexity. 


APPLYING FOR MEMBER 


Biack, CHaries WarReEN, Baltimore, Md Age 
45) (Claims RCA 6.2 RCM 16.9) 1919 to date 
with The Arundel Corporation, as Asst. Plant 
Engr., Asst. Chf. Engr., Chf. Engr., and 
(since Feb. 1940) Vice-Pres. 


Butts, Sternen Decatur, Detroit, Mich Age 
55) (Claims RCA 9.7 RCM 22.3) 1934 to date 
Engr., O. W. Burke Co. 


Carrick, Rospert Epwarp (Assoc. M.), New 
York City. (Age 58) (Claims RCA 10.0 RCM 
28.0) 1920 to date Pres. of R. E. Carrick Co. 

CHAMBERLAIN, ANTONIO ARRILLAGA (Assoc. M_), 
Preston, Cuba. (Age 38) (Claims RCA 5.5 
RCM 5.7) Aug. 1937 to date with Frederick 
Snare Corporation, New York City, as Res 
Engr., Field Supt., Asst. Gen. Supt., and (since 
April 1942) Gen. Supt 


Couiins, Aterep Stuart, Buffalo, N.Y. (Age 
47) (Claims RCA 10.2 RCM 8.8) Jan. 1939 to 
date Cons. Engr., Buffalo; previously Struc- 
tural Engr., Frederick C. Backus, Archt.; 
with Greeley & Hansen, Hydr. & San. Engrs. 


pe Satronac, Lours Leon, New Orleans, La 
(Age 48) (Claims RCA 7.0 RCM 18.0) April 
1920 to date with Mexican Petroleum Corpora- 
tion of Louisiana, Inc. (later successively Pan 
American Southern Petroleum. Corporation and 
Pan American Petroleum Corporation), in 
various capacities, at present at Chf. Engr. 


Dieuwt, Ovriver CHAR ies, Pittsburgh, Pa. (Age 
40) (Claims RCA 6.1 RCM 6.4) July 1926 to 
date with American Bridge Co., as Draftsman, 
Asst. Engr., Field Engr., and (since Dec. 1936) 
Erecting Engr. 


Estes, CHarites Crawtey, River Forest, Ill. 
(Age 43) (Claims RCA 4.6 RCM 16.1) — 
1929 to date with Forest Preserve Dist., 
County, Ill, as Chf. Constr. Engr., Asst. 
Chf. Engr., and (since Jan. 1937) Chf. Engr. 


Fermp, James Wyarrt, Alexandria, Va. (Age 45) 
(Claims RCA 2.0 RCM 12.7) Oct. 1939 to 
date Civ. Engr., War Dept., first with Office of 
Constr. QM., Panama Canal Dept., Canal Zone, 
and since March 1940 in office of QM. Gen. and 
of Chf. of Engrs., Washington, D.C. 


Freeman, CARtyie Bancrort, Shaker Heights, 
Ohio. (Age 57) (Claims RCA 5.0 RCM 28.3) 
Jan. 1926 to date Pres. and Treas., Freeman 
& Jones, Inc., Cleveland. 


Futton, Epwarp Artuur, St. Louis. Mo. (Age 
44) (Claims RCA 6.8 RCM 11.2) Feb. 1932 to 
date Consultant on work in St. Louis. 


GaRRELTS, Jewett MriLan (Assoc. M.), Tenafly, 
N.J. (Age 39) (Claims RCA 1.0 RCM 6.0) 
Sept. 1927 to date with Columbia Univ., as 
Instructor in Eng., Associate in Mechanics, 
Asst. Prof., and (since June 1939) Associate 
Prof., of Civ. Eng.; since Jan. 1936 also De- 
signing Engr., Waddell & Hardesty. 


Happen, Samuet Cornetius, Indianapolis, 
Ind. (Age 60) (Claims RCA 15.8 RCM 18.0) 
Jan. 1941 to date with State Highway Comm. of 
Indiana, Indianapolis, since Nov. 1941 as 
chainman; previously Eng. Director (Execu- 
tive Secy.), Indiana Mineral Aggregate Assn. 
of Indianapolis. 


Hatt, Lewrs Watson (Assoc. M.), Little Rock, 
Ark. (Age 40) (Claims RCA 11.2 RCM 56.1) 
Dec. 1941 to date Road and Railroad Engr., 
Sanderson & Porter, Engrs. & Constrs.; pre- 


NuMBER 5 








upon the opinions of those who know the applicant personally a: 
well as upon the nature and extent of his professional experience. 
Any facts derogatory to the personal character or professional 


reputation of an applicant 
should be promptly commu- 
nicated to the Board. 


RESPONSIBLE Z “ass : 
Cuanes or Communications relating 
to applicants are considered 

+ sty strictly confidential. 
The Board of Direction 
izes will not consider the appli- 


cations herein contained from 
residents of North America 
— until the expiration of 50 
RCM* days, and from non-residents 
of North America until the 
expiration of 90 days from 


viously Railroad Designer, Holway & Coch 
rane, Archt. Engrs.; with Arkansas Highway 
Dept. in various capacities. 


HENDERSON, JoHN LowBLL, Vancouver, Wash 
(Age 44) (Claims RCA 3.8 RCM 13.2) April 
1942 to date Coordinating Supt. of Constr. and 
Tech. Adviser, Housing Authority of Vancou 
ver, Wash.; previously City Engr., Street 
Commr., and Water Supt., Vancouver. 


Hrestanp, Frances Hatt, Ridgefield, NJ 
(Age 45) (Claims RCA 3.5 RCM 18.9) May 
1942 to date Engr. and nay Mgr., 5. J 
Groves & Sons Co.; previously Design Engr 
Holabird & Root, Chicago, Ill; Consultant 
on projects in Wisconsin; Div, Engr., Mead 
Ward & Hunt, Cons. Engrs., Madison, Wis 
Supervisor of Operations and Dist. Mgr., WPA. 


Humeer, Jason, Houston, Tex. (Age + 
(Claims RCA 12.7 RCM 7.4) June 1922-Jan 
1932 Chf. Engr., and July 1937 to date partner 
and (at present) sole owner of firm, Howe & 
Wise, Civ. Engrs., Houston. 


InGs, JASPER Harovp (Assoc. M.), Niagara Falls 
Ont., Canada. (Age 40) (Claims RCA ° 
RCM 12.2) April 1936 to date Engr., H. G. Actes 
& Co., Niagara Falls, Ont., acting as Res 
Engr., on various projects. 

37 


Koerner, Fritz A., Brooklyn, N.Y. (Age 
(Claims RCA 3.1 RCM 11.3) May om 
date Senior Engr., Corps of —=.o8 “ 
Dept.; previously with FWA, PWA, os 
as Chf., Eng. Sec., Manhattan Borough office 


Lewis, James Spencer, JR. (Assoc. M.), Dand- 
ridge, Tenn. (Age 38) (Claims RCA 5.7 ace 
10.7) Dec. 1933 to date with TVA, as Ass 

Design Engr., Supervisor of Foundatioe 





ied Mar 
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resigned 
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rreatment, Asst. Constr. Supt., and (since 
\ug. 1940) Constr. Supt. 


-cewest, Davip Howe, Jr., Baltimore, Md. 
\ee 54) (Claims RCA 11.8 RCM 21.6) Aug. 
)40 to date on structural engineering for K 

ners Co., Bartlett Hayward Div.; prev y 

Project Supt., National Park Service. 


wrcCturs, Gsrorce Cave, Santa Fe, N.Mex. 
(ee 43) (Claims RCA 2.8 RCM 12.4) at pres- 
ent. Lieut., U.S.N.R., CEC; Nov. 1934 to 
\ug. 1936 Asst. Engr., and Feb. to March 1943 
\ssociate Civ. Engr., U.S. Forest Service; 
in the interim with SCS and PRA. 


McGowan, FRANK Mrrrorp, Boston, Mass. 
Age 53) (Claims RCA 7.8 RCM 21.0) July 
1915 to date Chf. Engr. and (since 1921) Vice- 
Pres., William M. Bailey Co., Contrs. & Bldrs., 
Boston. 
PacksHAw, Savite, London, England. (Age 
38) (Claims RCA 3.6 RCM 10.0) Sept. 1929 
to date with British Steel Piling Co., Ltd. 


Parrerson, WittraMm Lawrence (Assoc. M.), 
Kansas City, Mo. (Age 38) (Claims RCA 2.1 
RCM 7.7) Aug. 1928 to date with Black & 
Veatch, as Designer, Superv. Engr., Chf. De- 
signer, and (since April 1942) Chf. Engr. 


Porter, Frep Baker (Assoc. M.), Ft. Worth, 
Tex. (Age 61) (Claims RCA 1.0 RCM 36.0) 
1912 to date Pres., Ft. Worth Laboratories, 
and 1916 to date also Pres., Southwestern Lab- 
oratories 

Ricunermmer, CHARLES Epwarp (Assoc. M.), 
lacksonville, Fla. (Age 35) (Claims RCA 3.7 
RCM 8.5) Jan. 1936 to date Vice-Pres. and 
member of firm, G. A. Youngberg and Associ- 
ates, Inc., Cons. Engrs.; since June 1941 also 
member of firm, Reynolds, Brewton, Smith and 
Hills (Reynolds, Smith & Hills), Cons. Engrs. 


Sampson, RapHaet (Assoc. M.), Provo, Utah. 
Age 37) (Claims RCA 5.6 RCM 5.5) April 
1942 to date Office Engr., Utah-Pomeroy- 
Morrison; previously with California Bridge 
Dept., Sacramento; with San Francisco- 
Oakland Bay Bridge 

Sarn, Aucustus Vicror (Assoc. M.), Berkeley, 
Calif. (Age 47) (Claims RCA 6.7 RCM 16.0) 
March 1920 to date in private practice, special- 
izing in structural engineering 


raccett, VeRNon NewrTon, Niles, Mich. (Age 
56) (Claims RCA 1.5 RCM 29.0) April 1921 
to date City Engr., Niles, Mich. 


Tanpy, Mrmam Frack (Assoc. M.), Louisville, 
Ky. (Age 38) (Claims RCA 4.1 RCM 7.7) 
Feb. 1943 to date not formally employed; Sept. 
1939 to Feb. 1943 with Firestone Plantations 
Company, Akron, Ohio, as Chf. Engr., Lower 
Falls power project on Farmington River, 
Liberia, West Africa; previously (10 years) 
Asst. to Chf. Engr. New Kanawha Power Co. 
Electro Metallurgical Co.), Glen Ferris, W 
Va. 

Wenrue, ALpert WiiitaM, St. Louis, Mo. (Age 
42) (Claims RCA 5.1 RCM 12.6) June 1925 to 
date with Fruin-Colnon Contr. Co., in various 
capacities, since Dec. 1938 as Treasurer and 
Director. 


» Wrxtncer, Epwarp, Irvington-on-Hudson, N.Y. 


Age 43) (Claims RCA 1.2 RCM 17.4) July 
1934 to date Pres. and member of firm, Winin- 
ger & Selby, Inc., Gen. Contrs., New York 
City. 

Woopsurn, CHuester Caries, Des Moines, 
lowa. (Age 49) (Claims RCA 2.0 RCM 20.2) 
1941 to date on leave of absence from firm, 
Dougher, Rich & Woodburn, Archts. & Engrs. 
being Res. Archt. for Smith, Hinchman & 
Grylls and Howard R. Green, Archts. & Engrs., 
and (at present) Res. Administrator for Smith 
Hinchman and Grylls and Jerry Donohue Eng. 
Co., Archts. & Engrs. 


Wricnut, CHartes Penzer (Assoc. M.), Hiwassee 
Dam, N.C. (Age 38) (Claims RCA 8.0 RCM 
5.3) July 1934 to date with TVA in various 
capacities, since June 1941 as Constr. Engr. 


APPLYING FOR ASSOCIATE 
MEMBER 


ALerecut, RICHARD W1ILL1aM (Junior), Brooklyn, 
N.Y (Age 27) (Claims RCA 2.0) Feb. 1942 
to date Instructor in Civ. Eng., Coll. of City of 
New York; concurrently and previously De- 
signer, Waddell & Hardesty. 


Basta, RupotP# Francis (Junior), Mobile, Ala, 
\ge 32) (Claims RCA 5.5) Feb. 1943 to date 
Civ. and Structural Engr., Aluminum Ore Co.; 
previously Associate Engr. (Civil), U.S. Engrs., 
War Dept., Mobile; Asst. Structural Engr., 
Third Locks Project, Diablo Heights, C.Z.; 
jun Engr. and Asst. Engr., TVA, Knoxville, 
enn 


Beaxp, FRANK WENDELL, Dallas, Tex. (Age 
-5) (Claims RCA 5.0) Oct. 1942 to date Engr., 

land Fikes, Contr., Osage Constr. Co. and 
~tovall Constr. Co. (same management), 
Dallas; previously Office Engr. and Chf. 
‘ogr., Niven, Staub, Rather and Turner, 
Houston; Asst. Office Engr., Lockwood & 


Andrews and David M. Duller, Houston; with 
Koch & Fowler, Dallas. 


Boyer, Perer Bovaystan, Portland, Ore. (Age 
36) (Claims RCA 3.8 RCM 1.1) June 1939 to 
date with U.S. Army Engrs., as A"% Engr., 
Asst. Engr., and (since Dec. 1942) Associate 
Engr. 

ButTrerwick, Warp Ricwaro, Washington, D.C. 
(Age 27) (Claims RCA 3.9 RCM 1.3) Jan. 1942 
to date Street Engr. with Kenneth Franzheim, 
Archt ; viously Draftsman, Missouri Pacific 
Lines; aftsman and Structural Designer with 
Fraucis J. Niven, Cons. Engr., Houston, Tex. 


Carey, WiILttaAM Newson, Jr., Jacksonville, Fla. 
(Age 27) (Claims RCA 1.9 RCM 2.0) June 
1938 to March 1939 Asst. Eng. Aide and Aug. 
1941 to date Capt., and (at present) Major, 
Corps of Engrs., U.S. Engr. pt., Jackson- 
ville; in the interim Special Engr. Representa- 
tive for Carney Co., Mankato, Minn. 


ComerrorD, WILLIAM Prerre (Junior), Bayside, 
N.Y. (Age 31) (Claims RCA 7.4 RCM 0.9) 
Nov. 1942 to date Designer, Corry & Zurmuh- 
len; previously Structural Designer, Madigan- 
Hyland; Draftsman, Dept. of Parks, New York 
City; Structural Draftsman, Borough Pres. of 
Manhattan. 


Cooper, Samust Ciarence, Albuquerque, N. 
Mex. (Age 36) (Claims RCA 8.0) April—Dec. 
1942 Designing Engr., and Jan. 1943 to date 
Chf. Engr., Haynes & Strange, Parkhill, Volec- 
ker & Dixon, Lubbock, Tex.; previously City 
Engr., Coleman, Tex. 


Dempsey, Joun Gopparp, Somerset Bridge, 
Bermuda. (Age 39) (Claims RCA 5.7 RCM 
1.7) Aug. 1941 to date Concrete Engr., F. H 
McGraw & Co. and Purdy-Henderson Co., 
Inc.; previously with U.S. Engr. Office, finally 
as Prin. Eng. Aide. 


Garrney, THomas Josern, Baltimore, Md. 
(Age 50) (Claims RCA 12.8 RCM 8.1) June 
1923 to date with Bureau of Highways, Iti- 
more, Md., as Asst. Civ. Engr., Constr. Engr., 
and (since April 1935) Associate Engr. 


Goprrey, James EmmMason (Junior), Queens 
Village. N.Y. (Age 32) (Claims RCA 3.2) 
April 1941 to date Structural Detailer and De- 
signer, Waddell & Hardesty, Cons. Engrs.; 
pene Eng. Asst., Board of Water Supply 

igners for New York; Draftsman, Frederic 
R. Harris, Inc., Cons. Engrs. 


Gross, Rosert Puri, South St. Paul, Minn. 
(Age 27) (Claims RCA 1.1) Feb. 1943 to date 
Appraisal Engr., Appraisal Service Co., Min- 
neapolis; previously Instrumentman, E. | 
Du Pont de Nemours, Rosemount; Draftsman 
and Designer, Harza Eng. Co., Chicago, III. 


Hann, Grorce Benper Kremer, Oxford, N.Y. 
(Age 36) (Claims RCA 12.5) June 1929 to 
date Jun. Engr., Grade 1, New York State 
Dept. of Public Works, Div. of Highways 


HARDMAN, Ropert Lyon, Balboa, C.Z. (Age 
30) (Claims RCA 3.7) Sept. 1939 to date with 
The Panama Canal, Balboa Heights, C.Z., 
as Jun. Engr., Asst. Engr., and (since April 
1941) Associate Engr.; previously Asst. Res. 
Engr. Inspector, PWA, Ft. Worth, Tex. 


Harris, Frank Ricu, Pine Bluff, Ark. (Age 
39) (Claims RCA 10.9 RCM 3.3) July 1941 to 
date Chf. Inspector, first with Whitman, 
Requardt & Smith, Cons. Engrs., Baltimore, 
and since Dec. 1941 with Sanderson & Porter, 
Engrs. & Contrs., New York City; previously 
Constr. Engr., with Upper Potomac River 
Comm., Luke, Md., and with Caribbean- 
Archt.-Engr., New York City; Engr., Solo- 
mon & Keis, Troy, N.Y.; Field Engr., Inter- 
national Industrial Management Corporation, 
New York City; Res. Engr., Pennsylvania 
Turnpike Comm. 


Hover, Jerome, Temple City, Calif. (Age 41) 
(Claims RCA 19.1) Feb. 1942 to date Associate 
Engr. (Civ.), War Dept., U.S. Army Engr. 
Corps, Los Angeles; previously member of 
firm, Carson & Hodge; with Paddock Eng. Co. 


Kaminer, JAMES Heatn (Junior), Lexington, 
S.C. (Age 28) (Claims RCA 3.7) June 1941 
to Feb. 1942 Ist. Lieut., QMC, and Feb. 1942 
to date Capt., Corps of Engrs., U.S. Army; 
previously Office and Mech. Engr., Ford, Bacon 
& Davis, Texas City, Tex.; with The M.W. 
Kellogg Co. of New York. 


McComeps, Gtenn Catvin, Pittsburgh, Pa. 
(Age 39) (Claims RCA 10.9 RCM 1.0) Sept. 
1930 to date Asst. Prof., Carnegie Inst. of 
Technology; summers 1935 and 1937 Drafts- 
man, Hunting, David & Dunnells, and Ameri- 
can Bridge Co.; summers 1940 and 1941 Engr., 
Koppers Co., Pittsburgh. 

MATTIELLO, JOHN osern, Brooklyn, N.Y. 
(Age 35) (Claims RCA 5.5 RCM 7.3) Oct. 1942 
to date Major, Corps of Engrs., U.S. Army; 
previously Senior Engr., U.S. Engr. Office, 
New York Dist.; Pres. and Gen. Mgr., John 
J. Mattiello Contr. Corporation, New York 
City. 

Moopy, Tep Muittarp (Junior), Dallas, Tex 
(Age 32) (Claims RCA 5.7) May 1942 to date 
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Ist Lieut. and Capt., Corps of Engrs., U.S 
Army, U.S. Engr. Office, Southwestern Div., 
Dallas; previously Administrative Asst. to 
Director of Public Works, Dallas. 


Moore, Ateert Mecvitie, Framingham, Mass 
(Age 32) (Claims RCA 1.3) Oct. 1935 to date 
with US. G 1 Survey, as Hydr. Engr., 
Recorder, Jun. Engr., and (since Jan. 1943) 
Asst. Engr 


NicHoias, Wiison Cary, Portland, Ore. (Age 
56) (Claims RCA 11.0) Nov. 1910 to Nov. 
1914 and July 1918 to date with City of Port- 
land, as Instrumentman, Structural Drafts- 
man, Asst. Bridge Engr., and (since Dec. 1938) 
Senior Engr. 

Parrisu, Duptey Tucker, Takoma Park, Md. 
(Age 32) (Claims RCA 1.5 RCM 9.8) 1942 to 
date Chf. Engr. and Asst. Gen. Supt., J. A. 
Jones Constr. Co., Gulfport, Miss.; Artle 
Co., Tallahassee, Fla.; TVA; T. A. Lovin 
Co., Ft. Bragg, N.C.; H. N. Francis & Co., 
Richmond, Va., etc. 


Rescu, WitttaM FRANK, El Paso, Tex. (Age 
42) (Claims RCA 8.9 RCM 7.0) June 1927 to 
date with U.S. Bureau of Reclamation, as 
Hydrographer, Project Hydrographer, and 
(since April 1937) Associate Hydr. Engr. 


RicHarRps, Rosert Benjamin, Elmwood Park, 
It. (Age 29) (Claims RCA 2.5 RCM 1.2) 
July 1936 to date with Charles DeLeuw & Co. 
and their successors (DeLeuw, Cather & Co.), 
Chicago, as Draftsman, Asst. Engr., Design 
Bast, Staff Engr. and (since March 1942) 
Office Engr. 


Rucker, WALTER Wesiey, Cleburne, Tex. (Age 
40) (Claims RCA 11.0) Aug. 1932 to date with 
Texas Highway Dept., as Concrete Paving and 
Concrete Piling Inspector, Waco, Tex., and 
(since Sept. 1 ) Instrumentman, Field Engr.., 
and Jun. Res. Engr., Ft. Worth, Tex. 


Sackett, Guy Wooprorp, Jr. (Junior), Madison, 
Wis. (Age 28) (Claims RCA 4.2) Dec. 1941 
to Dec. 1942 Lieut. (jg), CEC, U.S.N.R., at 
present recuperating from spinal injury; pre- 
viously with Mason & nee Co., Inc., New 
York City, in various capacities 


Saum, Jack Ursan, Cristobal, C.Z. (Age 33) 
(Claims RCA 8.2) July 1932 to date civilian 
employee, Public orks Dept., U.S. Naval 
Air Station, Coco Solo, C.Z., at present being 
Prin. Asst. to naval civil engineer. 


Tyrre ct, Georcre Griman, Baltimore, Md. (Age 
52) (Claims RCA 19.6 RCM 5.9) 1942 to date 
Engr., Madison Eng. Co.; aaet nog | Estima- 
tor, Cummins Constr. Corporation, Edgewood 
Arsenal, Md.; Inspector, Montebello Water 
Tunnel, Baltimore. 


Wess, Wiitt1amM Brenarp, Denison, Tex. (Age 
40) (Claims RCA 5.2 RCM 9.9) March i942 
to date Associate Engr., U.S. War Dept., 
Corps of Engrs., Mil. Projects Div.; previously 
Minnesota ranch Mgr., Gen. Filter Co., 
Ames, Iowa. 


Wertss, Freperick Louis (Junior), Sacramento, 
Calif. (Age 28) (Claims RCA 2.6 RCM 2.7) 
March 1942 to date Office Engr., ations 
Div., U.S. Engr. Dept., Sacramento Dist. Of- 
fice; previously Civ. Engr. with W. L. Huber, 
Cons. Engr., San Francisco. 


Zwa.ry, CHARLES WiLi1AM, Lancaster, Pa. (Age 
37) (Claims RCA 14.0) Sept. 1942 to date Dept 
Engr., Gannett, Eastman & Fleming, Inc 
previously Highway and Airfield Designer, 
Caribbean Archt.-Engr.; with Pennsylvania 
Turnpike Comm. 


APPLYING FOR AFFILIATE 


McMritrn, Freperick Wii.iaM, Jr., Buffalo, 
N.Y. (Age 42) (Claims RCM 11.6) 1926 to 
1930 Sales Engr., and 1934 to date Service 
Engr. in charge of Dept., Federal Portland 
(formerly Bessemer) Cement Co., Inc., Buffalo 


APPLYING FOR JUNIOR 


Dasney, James Lawrence, Vanport City, Ore 
(Age 28) (Claims RCA 1.0) Jan. 1943 to date 
Engr. Aide, Office of Office Engr., Kaiser Co, 
Inc., Portland, Ore.; previously Engr. Aide 
(Computer), Principal, U.S. Engr. Office, 
Portland, Ore. 


Ericson, Evert Eric, Corpus Christi, Tex 
(Age 27) Feb. 1943 to date Civ. Engr., Myers 
& Noyes, Cons. Civ. Engrs., Dallas and Corpus 
Christi; previously with Magnolia Petroleum 
Co., as Chainman, Instrumentman, and Civ 
Engr. 

FLEMING, JULIAN ROANER, Knoxville, Tenn. (Age 
31) 1935 to 1940 Instructor, and 1940 to date 
Asst. Prof., hydraulics and sanitary engineer- 
ing, Univ. of Tennessee; since 1941 also Jun. 
Office Engr., TVA. 


FLYNN, Francis Josern, Allston, Mass. (Age 
29) (Claims RCA 3.1) Oct. 1938 to Sept. 1941 
Jun. Engr., and Sept. 1941 to date Asst. Engr., 
Water Resources Branch, U.S. Geological Sur- 
vey. 
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Maxson, Rosexrt Orvure, Portland, Ore. 
(Age 26) (Claims RCA 0.8) Oct. 1941 to date 
with U.S. Army, as Lieut. and (since Aug. 
1942) Capt.; previously with U.S. Geological 
Survey. 


© 


Nosis, Rosset jJoseru, Honolulu, Hawaii. 
(Age 29) (Claims RCA 1.2) May 1941 to date 
with U.S. Engr. Office, as Jun. Engr. (Civ), 
and (since Aug. 1942) Asst. Engr. (Civ.); 

oe aes South Dakota Highway Dept., 
S 


PaLmer, Jess Crower, Fountain City, Tenn. 
(Age 28) Nov. 1941 to date with TVA, as Eng 
Aide, Jun. Engr., and (at present) Jun. Struc- 
tural Engr. (senior pede: previously with 
Florida Road Dept. 


Suyer io, Je_mer Burton, St. Paul, Minn. (Age 
2) April 1939 to date with U.S. Dept. of In- 
terior, Geological Survey, first as Rodman, 
Topographic Branch, then with Water Re- 
sources Branch in various capacities, since 
Sept. 1942 as Asst. Hydr. Engr. 


Stoanes, Ricuarp Lewts, Salt Lake City, Utah. 
(Age 25) (Claims RCA 0.7) Sept. 1942 to date 
Asst. Prof. of Civ. Eng., Univ. of Utah; pre- 
viously Asst. Progress Engr., Corps of Engrs., 
U.S. War Dept.; Instructor, Purdue Univ. 


Taytor, Evecene Lamar, Washington, D.C 
(Age 28) (Claims RC 1.8 D 1.8) Feb. 1937 to 
date with District of Columbia Sewer Dept. 
as Eng. Draftsman, Jun. Engr., and (since May 
1941) Asst. Engr. 


Waoner, Georoce Nicworas, Vukon Territory, 
Canada. (Age 32) (Claims RC 5.4 D 1.0) Nov 
1933 to April 1935 Leadman, and Oct. 1937 to 
Feb. 1933 County Road Supt., Dept. of High- 
ways, County of Santa Cruz; in the interim 
with Granite Constr., Co., Watsonville, Calif. 

Yorges, Rosert Bruce, Jr., Philadelphia, Pa 
(Age 28) (Claims RCA 1.5) Feb. 1941 to date 
Field Engr., Dry Dock Associates (Spencer, 
White & Preatis, Inc., Foley Bros., Inc., Mer- 
ritt, Chapman & Scott Corporation), also in 
office as Eng. Draftsman; previously Eng. 
Draftsman, Office of Valuation Engrs., Penn- 
sylvania R.R. Co. 


1942 GRADUATES 
N.Y. UNIV 
(B.C.E.) 
Yrre, Yes Moy (23) 
UNIV. OF PA. 
(B.S. in C.E.) 
Wrnsca, Cuaries Eun (23) 
1945 GRADUATES 
UNIV. OF AKRON 
(B.C.E.) 


Pastorius, Harry HARTLINE (23) 


BROOKLYN POL. INST. 
(B.C.E.) 


Luertz, Evtiotr ALAN (20) 


BUCKNELL UNIV. 
(B.S. in C.E.) 


Reakamrp, Georce Joun (21) 


UNIV. OF CALIF. 
(B.S. in C.E.) 


Kiyce, Harvey Lovett (22) 


COLUMBIA UNIV. 


(B.S. in C.E.) 
PIBTRANTONI, MANUEL ANTONIO (21) 
UNIV. OF ILL. 
(B.S. in A.E.) 
Graves, Witt1aM Epwarp (22) 


(B.S. in Gen. Eng.) 


Mever, CHARLES ARNOLD (25) 


JOHNS HOPKINS UNIV. 
(B.E.) 


Hecerrecpo, Henry Bisnop (24) 


UNIV. OF LOUISVILLE 


(B.C.E.) 
Heer, Joun Epwarp, Jr. (21) 
Waconer, CARL, JR. (22) 
Weser, Eric THomas (21) 
MICH. STATE COLL. 
(B.S.) 
Frost, Henry Lewis (23) 
UNIV. OF MINN. 
(B.C.E.) 
BeNneRT, ROBERT (23) 
Linpsey, Ray WARREN (21) 
Sart, Harry Herman, JR. (24) 
Scunarr, RicHarp ALFRED (23) 
UNIV. OF MO. 
(B.S. in C.E.) 
Barton, Ropert McCiure (21) 
FeurMan, Roiire Greco (27) 
Herman, LutHer JAMes (26) 
McBee, Owen BeRNnaRD (23) 
New, Joun CALHOUN (22) 


Vou. 13, No, 5 
NEWARK COLL. OF ENG. 

Benson, WILLIAM CHARLES, JR. 1) 
BLUMENSCHINE, ARTHUR Epwarp, Jr. ) 
Caruso, Vito 1) 
Ear_, Lawrence WILLIAM 20) 
Fimme., Gustav Apoir (20) 
HACKENBROCH, JOHN PETER (22) 
Lyncu, WILLIAM Oscar (20) 
Nero, Micnast Murry (22) 
OBERLEITNER, Pau (21) 
Parry, KENNETH JAMES (21) 
Perro, STEPHEN, JR. (21) 
RINDERER, RUDOLPH FREDRICK (22) 
Scnott, Henry Karu (23) 
Sura, WALTER MICHAEL (30) 


COLL. OF CITY OF N.Y. 
(B.C.E.) 


Govpsrsin, Louis GBorcE (21) 
Kapor, Jesse (21) 

UREKAS, CHRIST ) 
Novick, SIDNEY (20) 
Rusin, HERMAN (22) 
Ryser, WILLIAM THOMAS (20) 
Scuuster, IrRvinGc (22) 
SHEIKowrITz, IstDORS (20) 
SILBERMAN, MuRRAY (21) 
Zimnocu, VINCENT PAUL (22) 


N.DAK. AGRI. COLL. 
(B.S.) 


Berce, Pau. SunpByY (22) 
Gase, Donato Duane (21) 
Scunur, Russert LaMont (22) 
S.DAK. STATE SCHOOL OF MINES 
(B.S. in C.E.) 
HorrMan, VINCENT Paut (26) 
UNIV. OF TENN. 
(B.S. in C.E.) 
Goopricu, Henry CALVIN (23) 
UNIV. OF UTAH 
(B.S. in C.E.) 
Brown, WALLACE MBLVIN (21 
Fow er, Keira Tracy (20 
Jones, Catvin M. (21 
UNIV. OF WASH. 
(B.S. in C.E.) 
Georeo, Lioyvp (23) 
Henry, CHARLES JEFFERSON, JR. (23) 
Ispet_, Henry BurtTRUM (22) 
WaARBINGTON, ALBERT LEB (22) 


The Board of Direction will consider the 
applications in this list not less than thirty 
days after the date of issue. 








Engineering Societies Personnel Service, Inc. 


New Yor«k 
8 W. 40 Sr. 


CHICAGO 
211 W. Wacker Dr. 


DeEtTROIT 
100 FaARNSworTH AVE. 


San FRANCISCO 
57 Posr Sr. 


Boston 
4 Park Srreet 


The items listed below have been furnished by the Engineering Societies Personnel Service, Inc., which is under the joint management of 


the Four Founder Societies. 


tions advertised by the Service the applicant agrees, i 
pay a placement fee in accordance with the rates as listed by the Service. 


This service is available to members and is operated on a cooperative, non-profit er 


actually placed in a position through 


n F hye. Sor posi- 


reiwe asa result of advertisements, to 


These rates have been established in order Aspe maintain an efficient, 


non-profit personnel service and are available upon request. This also applies to registrants whose notices are placed in these columns. All 
replies should be addressed to the key numbers indicated and mailed to the New Y; Ye Office. 
A weekly bulletin of engineering positions open is available to members of the cooperating societies at a subscription of $3 per quarter 


or $10 per annum, payable in advance. 





Men AVAILABLE 


Civm Enomneer; 24; Student Chapter mem- 
ber; will receive M.S. in C.E. from leading East- 
ern university in May 1943: at present working 
on two-year theoretical and experimental A.1.S.C. 
research program; 6 months’ experience as drafts- 
man; knowledge of German, French, Russian; 
desires position as stress analyst or structural 
d or instructorship in mechanics or struc- 

analysis. C-972. 

STRUCTURAL ENGINEER; Assoc. M. Am. Soc. 
C.E.; 8 years’ experience on design and details of 
steam and hydro power plants, steel mills, alumi- 
num mills, foundry, heavy rigid-frame industrial 
buildings; two years in field, working as contrac- 
tor’s a ee and surveyor and on hydro plant. 

id work for heavy construction contrac- 
tor. Salary, $4,500 per year. C-973. 


pay Enornegsr; Assoc. M. Am. Soc. C.E.; 
citizen; married; 40; desires executive job, either 


engineering or administrative. Graduate a 

Rensselaer Polytechnic Institute; 15 years’ generai 
experience in construction and design, some ad- 
ministration. Can organize project, plan it, = 
direct its execution. Last salary 's,000 

perience includes airports, A - — Eh, Gaosihen 
concrete, steel, timber, drainage, etc., specifica- 
tions, contracts. C- 974. 

Sanitary Enornerr; M. Am. Soc. C.E.; 
graduate of Massachusetts Institute of Tech- 
nology; 21 years’ broad administrative, neer- 
ing, and sales experience on sewage, water, indus- 
trial wastes, and stream pollution. All treatment 
processes and equipment. In charge of investiga- 
tions, development, design, construction, and 
operation. C-975. 


Construction Enoingeer; M. Am. Soc. C.E.; 
now ym a a large ordnance-plant construc- 
tion, will ly complete assignment. Present 
assignment is neer in charge of permanent 
administration unit consisting of twelve buildings. 





Record of 23 years of continuous engineering and 
construction experience. Available now. C976. 


Executive ENcineger; M. Am. Soc. C.E.; 58; 
available Rw Ist as construction manager oF 

ject engineer on heavy-type construction job 
| Spanish. om te salary $10,000 per 
annum. C-977. 

Crvm. Encrvger; Assoc. M. Am. Soc. C.E.; 43: 
C.E. d ; over 20 years’ experience in electric. 
gas, a water utilities; ge yo 
ment, accounting. . 
rates, valuation, and original cost t work. Desires 
executive position where utility and past expe 
ence will ve valuable. Location, preferably 


near New York City. C-978. 


CONSTRUCTION MANAGER OR SUPERINTENDENT, 
M. Am. Soc. C.E ; usetts 
Institute of Technology; married; native Ameri 
ones 32 years’ broad construction experience 0° 

ndustrial work, hydro and steam power stations 
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pumping and filtration plants, appraisals 
ys, reports. Location, immaterial. C-979, 


uneeR-Executive; M. Am. Soc. C.E.; 25 
vea experience in building construction. 
>. ert on building costs and materials. Famil- 
with government ures. Will join 
ization seeking ability and good judg- 

C-980 


Positions AVAILABLE 


wrsstons. Civil Engineers for officer can- 
didates in the U.S. Army. ust be 35 to 45 years 
of age and have had at least 5 years’ experience 
supervising the construction highways, air- 
ports, or dirt removal—that is, drainage, leveling, 
etc. Apply by letter. Location, anywhere. 
Ww-1199. 

Assistant Proressor, preferably with teach- 
ing experience, to teach hydraulics and sanitary 
engineering courses. Salary, $2,400 a year. 
Location, South. w- 1245. 

Enornegrs. (@) Assistant Construction Super- 
intendent familiar ee = —— concrete con- 
struction, masonry, atry. Salary, 
$3,400-$3,900 a year. ob) Field Bngincer familiar 
with reinforced concrete construction masonry 
and carpentry layout work. Both should have 
industrial building experience. eaery, $2,340- 
$2,860 a year. Location, New York, N.Y. W- 
1504 

Comausstons in the U.S. Army; civil, chemical, 
or sanitary engineers, 18- 45, with a minimum of 4 
years’ experience in sanitary engineering or public 
health—either mosquito control, sewerage, or 
water supply. Must be resident of New York, 
New Jersey, or Delaware. Headquarters, New 
York, N.Y. W-1653. 


InsTRUCTOR OR ASSISTANT PROFESSOR IN 
Crvm. ENGINEERING, preferably qualified to teach 


work in the sanitary field, surveying, and one or 

Salary, $1,800 for an 
for at oaistant profes- 
sor. Location, New ngland. W-1744 


DrarrsMan for plant la ts and sein frame- 
building design work. , $1,800-$3,200 a 
year for a 40- week. plus time and « half for 


over time 32 to 2 48-hour week. Location, 
Louisiana. 


Associate or AssISTANT Proressor or Srruc- 
TURAL ENGINEERING. Apply by oe ence, and 
complete Png CF enue. experi - 
| wr ta i e photogra 

900—-$3,600 for 9 months’ (— .- -a—, 
summer employment at extra compensation. 
Location, South. W-1921. 


Concrets Sap Desicners. Must have had 
some experience in this hg of work Salary 
open. Location, New York, N.Y. W-1964. 


INSTRUCTOR IN Crvit ENGINBERING who is 
qualified to teach junior and senior civil engineer - 
ing subjects. University now 100% on the Army 

specialized war training programs. Salary. 
$2,200-$2,400 for calendar year. Location, i 
England. W-1973. 

Devevcorpment ENGINeER, graduate civil, pref- 
erably 38-45, who has a mathematical 
background and who has had considerable experi- 
ence on structural design, including both steel and 
concrete. Must be capable of attacking new 

oblems in structural materials development. 

> ee Location, New York, N.Y. W- 


, ee either civil or mechanical, 35-55, 
Will be required to take special training course for 
industrial design positions. For duration —_. 
Salary during training, about $63 a week; 4 
increase after training period. Location, 
York, N.Y. W-2023. 
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mm preferably man who has had « 
ed experience in the construction field. Must 

ea able to take off all materials and have a know!l- 
of construction costs. Salary open. Loca- 

4 New York, N.Y., or Washington, D.C. 


DRAFTSMEN, ex for war work in 
connection with Rewate”disponal installations 
Salary open. Prefer residents assau Count 
Location, Nassau County, New York. W- 2082 


Estimator who has had considerable experience 
in ay | off quantities from steel plans. Must 
have enn Capeanee SS Ses SS 6 ae oe 


oa compan Compan a 
of 9 i Location, A 


You 'N NY w.2083. 


on in civil, mechanical, and electri - 
Should have had wide 


ytic 
terials, hydraulics or fad mechanics, thermo- 
dynamics and heat power, including laboratory. 
Location, Pennsylvania. W-2103. 


Instructor for civil engineering department to 
teach 1 civil engineering subjects as well as 
appli mechanics. Salary, 400 for ten 
months, plus extra compensation for the two extra 
months. Location, Connecticut. W-2124. 


Drarrsmen, to 60, either architectural, me- 
chanical, or civil engineers for shipbuilding. Will 
| ~  cae ship work. Location, Florida. W- 


Tecunicat Writer. Should be a graduate 
civil, mechanical, or architectural engineer who 
has had a thorough knowledge of construction 
materials. Permanent. Salary, $4,200 a year. 
Location, New York, N.Y. -2134. 








RECENT BOOKS 


New books of interest to Civil Engineers 
donated by the publishers and filed in the 
Engineering Societies Library, or in the So- 
ciety's Reading Room, will be found listed 
here. The notes regarding the books are 
taken from the books themselves and are 
edited by members of the staff of the Society 
or of the Library. Those books which are in 
the Library may be borrowed by mail by 
Society members for a small handling charge. 





Anatytic Geometry. By E. S. Smith, M. Salk- 
over, and H. K. Justice. John Wiley & Sons, 
New York; Chapman & Hall, London, 1943. 
7 pp., diagrs., tables, 9!/2 X 6 in., cloth, 

2.50 

A college text which aims to adjust the student 
to the new type of reasoning that analytic geome- 
try calls for, by providing accurate, fully illus- 
trated explanations of the topics commonly 
taught in that subject. 


DirrFeERENTIAL Eguations. By H. W. Reddick. 
John Wiley & Sons, New York; Chapman & 
Hall, London, 1943. 245 pp., diagrs., tables, 
9 X 5'/: in., cloth, $2.50. 

A textbook dealing with methods of solving 
ordinary differential equations and with problems 
in applied mathematics involving such equations. 
Partial differential equations are not treated. 
The book is intended for both engineering and 
liberal arts schools. 


Eccentric Loaps on Concrete. By L. T. 
Evans. Edwards Brothers, Inc., Ann Arbor 
Mich.), 1943. 35 pp., plus 46 pp. of charts, 
diagrs., figs., 11 X 8/2 in., cloth. 

The primary purpose of this text is to give the 
profession various methods of solution for both 
special cases and the general case. Irregular or 
odd-shaped cross sections with any amount of 
steel with any distribution are solved with ease 
by the new “Solution by Parts” method. The 
second purpose is to explain the “Solution by 
Parts” method. 


Empirical Equations AND NomoGrapny. By 
“ 5. Davis. McGraw-Hill Book Co., New 
ork and London, 1943, 200 PP.» liars. ” 
charts, tables, 9'/: X 6 in., cloth, $2.50 
the first part of this book describes practical 
methods for correlating engineering data and de- 
ng usable empircal formulas. The funda- 
mental methods of rectification are explained, 
together with new techniques for two-variable 
d and a method of correlation for equations 
with three variables. Part two gives an excellent 
‘ int of the theory and construction of nomo- 
ic and line coordinate charts. A good bib- 
iphy is included 


DUCTION TO Retmnrorcep Concrete De- 
N, 2 ed By H. Sutherland, R. C. Reese, 
1. Lyse. Based on the first edition by H 


Sutherland and the late W. W. Clifford. 
— Wiley & Sons, New York; —— 
all, London, 1943. 559 p diagrs., 

, E.. tables, 9'/2 X 6 in., cloth, 

In this textbook the fundamentals of the sub- 
ject are presented as simply and completely as 
possible, with emphasis upon practical considera- 
tions. The new edition has been thoroughly re- 
vised in the light of new knowledge acquired dur- 
ing the last sixteen years. 


Maps anp Survey, 4 ed. By A. R. Hinks. 
Macmillan Co., New York; University Press, 
Cambridge, England, 1942. 301 pp., illus., 
diagrs., charts, maps, tables, 9 X 51/2 in., 
cloth, $3.75. 

This is intended as an introduction to = 
study of maps and the processes of su ae Aid 
which they are made. Starting with a brief his- 
tory of ancient maps, the author describes the 
modern map and the methods used in producing 
it. Chapters are then devoted to the maps pub- 
lished in various countries. The second part of 
the book describes the various methods of sur- 
veying and its different applications, with some 
account of the instruments used. 


MECHANICAL VisRaTions. By R. K. Bernhard. 
Pitman Publishing Corporation, 1943. | 139 
pp., illus, diagrs., chaste, 9 X 6 in., cloth, $3. 
This book makes possible the recognition of 

safer and more economical methods of design and 
construction by civil, mechanical, and automo- 
tive engineers and students. Part I treats physi- 
cal phenomena and their significance in engi- 
neering dynamics. Part II takes up measuring 
technique, typical dynamic measuring instru- 
ments, and dynamic testing methods. Each of 
the two parts may be used as a separate unit. 


MscuHanics or Mareriars, 2 ed. By S. G. 
George and E. W. Rettger; revised by E. V. 
Howell. McGraw-Hill k Co., New York 
and London, 1943. 491 pp., diagrs., charts, 
tables, 9'/: X 6 in., cloth, $3.7 
A simple, complete account aT ‘the essentials 

of the subject is provided, suitable for use as a 
college text, but containing more material than 
is usually covered in an elementary course. In 
this edition the sequence of chapters has been al- 
tered, rivet and column specifications have been 
revised, and an article added on the graphical 
solution of combined stresses. 


NATIONAL CONFERENCE ON PLANNING, Proceed- 
» 


ings of the Conference Held at Indianapolis, 

Indiana, May 25-27, 1942. American Society 

of Planning Officials, 1313 East 60th St., 

Chicago, Ill., 1942. 228 pp., diagrs., charts, 

tables, 9'/: X 6 in., cloth, $2.50. 

This book consists of addresses and discussions 
delivered at the Conference. Post-war planning, 
the problem of converting war industries to peace 
uses, the manpower crisis, war housing and city 
rebuilding after victory, state and municipal plan- 
ning, are discussed by experienced men. 


STRATIGRAPHY OF THE EASTERN AND CENTRAL 
Untrep States. By C. Schuchert. John 
Wiley & Sons, New York, 1943. 1013 pp., 
illus., diagrs., charts, maps, tables, 9 X 6 in., 
cloth, $15. 

The late Dr. Schuchert's monumental work on 
the historical geology of North America presents 
data upon which are based a series of maps de- 


picting the ancient geographies, and throws light 
upon the causes that change the relative levels of 
land and sea. In this, the second volume of the 
work, the author discusses the stratigraphy of 
thirty eastern and central states, including Texas. 
An enormous mass of data is organized sys- 
tematically, with references to sources, f 4 
a reference work of permanent usefulness. 


Strucrurat Gero.tocy. By M. P. Billings. 
Prentice-Hall, New York, 1942. 473 pp., 
illus., oy ‘charts, maps, tables, 9'/: X 6 in., 
cloth, $4 
This is an saiiiinies textbook, confined to the 

study of relatively local structural units, in which 
the emphasis is on principles, methods, and tech- 
nique. The structure of specific local areas is not 
discussed, except to illustrate principles. Labora- 
tory exercises and problems are provided. 


Tasie or Arc TAN X, prepared by the Federal 
Works Agency, Work Projects Administration, 
for the City of New York, as a Report of 
Official Project No. 165-2—-97-—22, Mathematical 
Tables Project. A. N. Lowan, Technical 
Director; conducted under the sponsorship 
and for sale by the National Bureau of Stand- 
ards, Washington (D.C.), 1942. 169 pp. 
tables, 11 Xx 8 in., cloth, $2. 

This table of the inverse tangent is claimed t 
be the most comprehensive ve re published. The 
angle is given in radians, the function is cal- 
culated to twelve decimals, calculated over the 
range of x from 0 to 10,000. 


(Tue) Tennessee VaALitey AutHority. By J. S. 
Ransmeier. Vanderbilt y med Press, 
Nashville (Tenn.), 1942. op diagrs., 
charts, tables, 9 X 5!/: in., doth, 

The aim of this study is to contribute to clari- 
fication of the problem of cost allocation when 
river control is undertaken for multiple purposes. 
The author studies the problem as —— by 
the Tennessee Valley Authority. e develop- 
ment of the program is presented, the various 
theories and problems of cost allocation are dis- 
cussed critically, and the planning and policy 
examined. 


Time Strupy ror Cost Conrror, 2 ed. By P. 


Carroll, i foreword by C. D. Dyer, Jr. Me-- 


Graw-Hill Book Co., New York and London, 
1943. 301 pp., illus., diagrs., charts, tables, 
9'/2 X 6 in., cloth, $3. 

This book is intended for industrial engineers 
and executives interested in installing or improv- 
ing a system of time study. It explains the ap- 
plication and advantages of time study based on 
predetermined standards, describes the establish- 
ment of a standards department, and outlines 
step by step a practical method of completing the 
time-study measurement and control of cost with- 
out rearranging the shop. 


Weratner Scrence (An ILLUSTRATED OUTLINE’ 


or). By C. W. Barber. Pitman Publishing 
Corp., New York and Chicago, 1943. 248 pp., 
illus., diagrs., charts, tables, maps, 9'/: X 6 in., 
cloth, $2.50 


This concise textbook presents the course im 


meteorology, developed at the U.S. Naval Air 


Station at Lakehurst for training Naval Air: 
Cadets. The subject is clearly presented, with- 


profuse use of visual aids and with many ques- 
tions. 
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CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Civil Engineering Subjects from Publications (Except Those 
of the American Society of Cwil Engineers) in this Country and Foreign Lands 
Selected items for the current Ciwwil Engineering Group of the Engineering Index Service, 29 West 39th Street, 


New York, N.Y. 


technical libraries of the world. 


received by the Library and are read, abstracted, and indexed by trained engineers. 


Every article indexed is on file in The Engineering Societies Library, one of the leading 
Some 2,000 technical publications from 40 countries in 20 languages are 


With the information 


given in the tems which follow, you may obtain the articies from your own file, from your local library, direct 
Jrom the publisher, or they may be borrowed from The Engineering Societies Library. Photoprints will 
be supplied by this library at the cost of reproduction, 25 cents per page to members of the Founder Societies (30 
cents to all others), plus postage, or technical translations of the complete text may be obtained at cost. 
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BRIDGES 

Concrerre Arcu, WASHINGTON Design and 
Construction of Concrete Multiple Arch Bridge 
over Spillway of Grand Coulee Dam, E. R. Dex 
ter. Am. Concrete Inst.—J., vol. 14, no. 3, Jan 
1943, pp. 149-163. Bridge has over-all length of 
1,650 ft and consists of 11 units supported by 
piers 15 ft thick in direction of traffic and spaced 
at 150-ft centers; each unit consists of roadway 
section supported by vertical cross walls resting 
on barrel-type parabolic arch; construction 
operations; design control; camber; design 
loadings; piers; design of arch barrel; super 
structure; deflections. 


Concrere, Stresses. Safe Loads for Existing 
Concrete Bridges, F. W. Panhorst. Am. Con- 
crete Inst.—J., vol. 14, no. 3, Jan. 1943, pp. 185 
192. Committee 320 was organized to formulate 
procedure for determining safe loads on existing 
concrete highway bridges; paper discusses com 
mittee’s understanding of assignment and offers 
tentative procedure 


Inon AND Street Scrap. Steel Scrap from 
Old Highway Bridges Salvaged to Build New 
Structures, W. A. Douglass. Calif. Highways & 
Pub. Works, vol. 21, no. 1, Jan. 1943, pp. 13-14 
Use of salvaged steel in repair and construction of 
bridges; examples cited; timber bridges replaced ; 
widening of Washington Underpass at western 
entrance to Sacramento may be made possible by 
use of salvaged girders from abandoned railroad 
bridge near Port Chicago. 


RAILROAD. Renewing Light Spans Strengthens 
Line for Wartime Traffic, A. R. Harris. Ry 
Age, vol. 114, no. 7, Feb. 13, 1943, pp. 350-352 
and 358. Author explains how Chicago & North 
Western Railroad completed renewal of bridge 
over Mississippi River at Winona, Minn., on 
heavy traffic line without interfering with trains 


RatLroap Construction. Retirement of Old 
Viaduct Speeds Traffic on Two Railroads. Ry 
Age, vol. 114, no. 6, Feb. 6, 1943, pp. 316-318 
and 322. Article explains how bottleneck in 
movement of wartime traffic over Nickel Plate and 
Pennsylvania railroads was removed and re 
placed by earth embankment supported by double 
concrete arch. 


Sreet., PResTRessino Prestressing New 
Girders of Palar Bridge, 13 Spans of 150 Ft Each, 
Villupuram-Katpadi Branch, S. I. Railway, R 
Madhavachari. /nsin. Engrs. India—J/., vol. 22, 
no. 2, June 1942, pp. 149-173. Details of 
method of design and erection by prestressing 
girders applied to Palar Bridge in 1938 to meet 
present-day needs of traffic; calculations made 
for prestressing; temporary diversion of railway 
line; supporting girder spans during erection; 
tools and plant 


Suspension, Pree Lines. Company Saves 
Much Pipe by Building Suspension Bridge, G. M. 
Wilson. Oi Weekly, vol. 108, no. 11, Feb. 15, 
1943, pp. 11-13. Description of installation of 
1,100-ft suspension cable across ravine, in moun 
tainous oil field in locality not specified; major 
producing company saved about 9 miles of line 
pipe in sizes from 2 to 4 in., for oil, wet-gas, 
water, and dry-gas lines serving part of field; 
construction methods. 


Woopen, STANDARDS. Report of Committee 
7—Wood Bridges and Trestles. Am. Ry. Eng. 
Assn.—Bul., vol. 44, no. 436, Jan. 1943, pp. 361 
378, 1 supp. sheet. Specifications for design of 
wood bridges and trestles; bearing power of wood 
piles, with recommendations as to methods of 
determination; recommended relationships be 
tween energy hammer and weight or mass of pile 
for proper pile driving, to include concrete piles 


BUILDINGS 

Camps, Mitrary. Navy Camp Built from 
Non-Critical Materials. Eng. News-Rec., vol 
130, no. 4, Jan. 28, 1943, pp. 124-127. Sub 
stituting asbestos cement sheets of '/¢-in. thick 
oess for */s-in. thick plywood originally specified 
for exterior sheathing, contractors for Navy's 
Camp Bainbridge, Md., were able to eliminate 


more critical wood; thin asbestos sheets over 
plaster board and tar paper provide attractive, 
fireproof wall; glued, laminated arches form ribs 
for drill hall of 120-ft span. 


Desicn. Progress in Structural Elements of 
Buildings, T. L. Condron. Western Soc. Engrs.— 
J., vol. 47, no. 5, Oct. 1942, pp. 208-238. His- 
torical review of structural materials and design; 
wood in building construction; earliest cast-iron 
beams and girders; plate, box, and rolled beams, 
columns and wide-flanged beams; welding and 
riveting; foundations and foundation materials; 
reinforced concrete construction. 


Hovusinc, Untrep States. Municipal Im- 
provements for Large War Housing Projects in 
Norfolk and Portsmouth, Virginia, H. W. Alex- 
ander. Pub. Works, vol. 74, no. 2, Feb. 1943, pp. 
20-26, 28, 30, and 32. Discussion of engineering 
problems encountered in designing and construct- 
ing municipal improvements for 8,400-dwelling- 
unit project. 


WRecKING. Demolishing Blitzed Buildings. 
Am. City, vol. 58, no. 2, Feb. 1943, pp. 45-46. 
Article explains how Britain's Royal Engineers 
raze dangerously damaged buildings. 


CITY AND REGIONAL PLANNING 


ARGENTINA. Urbanismo, I. V. Schuster 
Published privately in Buenos Aires, 1941, 184 pp 
New system of town planning is presented; 
hygiene; military defense; land values; laying 
out of cities; buildings; roads; vehicles; utilities; 
esthetics. 


PLANNING Laws AND Practices. Planning, 
W. S. Cameron. Surveyor, vol. 101, no. 2.654, 
Dec. 4, 1942, pp. 415-416. Review of presi 
dential address before Town Planning Inst.; 
training of planners; municipal engineers and 
planning; road development; laws of highway 
design; bridge design. 


Post-War. They Plan New London, L. A. G- 
Strong. Am. City, vol. 58, no. 2, Feb. 1943, pp 
49-50. Note on post-war city planning; when 
and how to rebuild; five main objects. From 
Britain, Jan. 1943. 

CONCRETE 

Arrrort Runways. Paving with Concrete in 
Freezing Weather, G. Pulley. Pacific Bidr. & 
Engr., vol. 49, no. 2, Feb. 1943, pp. 30-37 
Details of procedure followed by Army engineers 
and contractors in paving major airport in Pacific 
Northwest with Portland cement concrete; pre 
cautions taken because of near-zero temperatures 


Construction. Job Problems and Practice 
Am. Concrete Inst.—J., vol. 14, no. 3, Jan. 1943, 
pp. 213-219. Notes on following: “Charming 
Old Port Town" in Southwestern Pacific, C. C 
Everhart; Method of Mix Control for Light 
Weight Aggregates, H. G. Collins; Concrete in 
Water-Containing Structures, F. L. Fitzpatrick; 
Variations in Weight of Mortar Pots Due to 
Humidity, R. F. Adams; Concrete for Railway 
Bridge Decks, with Rails Directly Attached 

Construction. New Method of Applying 
Concrete—Saves Time and Material, H. F. 
Simons. Oi & Gas J., vol. 41, no. 37, Jan. 21, 
1943, pp. 34-35. Walls of salt-water-disposal 
pits in East Texas field are being lined by spraying 
of cement; procedure described is expected to 
find increasing use in oil industry construction, as 
its time- and cost-saving benefits become more 
generally known. 


Cutverts. Culverts with Concrete-Block 
Walls, M. H. Woodward. Better Roads, vol. 13, 
no. 2, Feb. 1943, pp. 19-20. Wartime structures 
developed in Greenville County, S.C., built read- 
ily with convict labor; scrap steel is used for 
reinforcing; manner in which work was carried 
out. 


Drstntecration. Can Concrete Resist Sea- 
water? L. H. Csanyl. Mun. Engrs. J., vol. 28, 
Third quarterly issue, 1942, pp. 76-92, (discus- 
sion) 96-98, 4 charts. Report of investigation 
conducted prior to construction of East River 
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Drive, including survey of available literature, 
examination of numerous concrete structures ig 
harbor of New York, together with i 

of all relevant data, such as design of mix, struc. 
tural design, methods of construction and protec. 
tion; study of mixes in East River Drive to deter. 
mine their resistance to magnesium sulfate soly- 
tion and some of their characteristics below low 
water. 


DISINTEGRATION. Deterioration of Concrete 
in Normal Service, R. Allin. Civ. Eng. (London) 
vol. 37, no. 438, Dec. 1942, pp. 251-253. Study 
concerns hydraulic structures and concrete masses 
im general, under continual exposure to water 
pressure and tidal action; reasons for concrete 
disintegration discussed; effect of temperature on 
disintegration; laboratory experiments ar 
have shown no conclusive evidence that water. 
+ 7 produces greater durability. Bibliogra- 
phy. 


Mrxinc. Concrete Mixture Design, A. T- 
Goldbeck. Crushed Stone J., vol. 17, no. 5, Nov. 
Dec. 1942, pp. 3-10. Discussion which presents 
facts justifying use of method tor designing work- 
able concrete for any desired 
strength, using any type of coarse 8 
method originally described in article i in 
ne Index 1942 from issue of May-June 


REINFORCEMENT. Saving Reinforcing Steel 
by Balancing Design, A. J. Boase. Western Soc. 
Engrs.—J., vol. 47, no. 5, Oct. 1942, pp. 195-202. 
Discussion of factors of proposed WPB recom- 
mendation, which states that reinforced concrete 
members shall be designed for total load of three- 
quarters of dead load plus live load, using allow- 
able stresses set forth in governing code; factor of 
safety and proposed basis of design considered. 


Sare Hanpvurnc. Safer Handling of C 
L. C. Hammond. Better Roads, vol. 13, no. 1, 
Jan. 1943, p. 36. Nail punctures and cement 
burns are most common accidents in 
concrete; safety programs will save men 
money. Abstract of paper before 1942 Nat. 
Safety Congress. . 


Tanks. Navy Builds Prestressed Concrete 
Tanks, R. B. Garrabrant. Eng. News-Rec., vol 
130, no. 4, Jan. 28, 1943, pp. 135-137. To store 
its fuel supplies without using critical steel plates, 
the Navy is making extensive use of concrete 
tanks and is using prestressed design to minimize 
shrinkage cracks; all tanks are ied under- 
ground; iron dust mortar is used in annular joist 
between wall and floor to save rubber i 
required; roofs are supported by columms; vari 
ous types of linings have been developed to 
eliminate reactions between fuel and concrete. 


CONSTRUCTION INDUSTRY 


Post-War. Civil Engineers and i 
Industry. Engineer, vol. 174, no. 4,531, Nov. 1 
1942, pp. 398-399. Report of third of discussion 
meetings at Institution of Civil Engineers, 
out of Conference on “Civil Engineers 
Building Industry"; subject for i 
was contribution of science and research to 
building industry. 


Post War. How British Have Orge 
Their Study of Post-War Building. Ar & 
Engr., vol. 151, no. 3, Dec. 1942, pp. 22-28. 
Organization chart of British study committees 
carrying on research and development in building 
field; list of committees of American Standat 
Assn. which are working on comparable building 
problems. 


Pustic Works, Post-War. Public Building 
to Come, R. Moses. Am. City, vol. 58, a0. 4, 
Mar. 1943, pp. 35-36 and 44. Post-war construc 
tion problems need wartime foresight and courage; 
task for industry, labor, and government; com 
tract jobs vs. work relief; proposed Boston 
Washington express highway; unavoidable public 
responsibility. Before Conference of Highway 
Officials of North Atlantic States. 











